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Related Structures 



Sequences producing significant alignments: 
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(bits) Value 
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3294 1 emb | CAA35886 . 1 | phenylalanine ammonia- lyase [Rhodos. 
169746 | gb | AAA33883 . 1 | phenylalanine ammonia- lyase 
225818[prf | [1314202A Phe ammonia lyase 

56553841 |pdb| 1T6P|H Chain H, Crystal Structure Of Phenyl. 



295942 | emb |CAA31486 . 1 1 phenylalanine ammonia- lyase [Rhod. 

4127289 1 emb | CAA09013 . 1 | phenylalanine ammonium lyase [Am. 

46096230 [gb | EAK81463 .1 1 PALY_USTMA Phenylalanine ammonia. 

15824531 [gb | AAL093 88.1 1 phenylalanine ammonia-lyase [Ust. 

40738860 [gb | EAA5 8050.1 | hypothetical protein AN6075.2 [A. 

32423291 | ref |XP_332083 . 1 | hypothetical protein [Neurospo. 

40739638 | gb | EAA58828 . 1 1 hypothetical protein AN3897.2 [A. 

42553215 | gb 1 EAA76058 . 1 [ hypothetical protein FG09311.1 [. 

32140421 | gb | AAP59438 . 1 | phenylalanine ammonia lyase [Ara. 
1171991 1 sp | P35510 | PAL1_ARATH Phenylalanine ammonia-lyase. 
7208616 |gb| AAF40224.1 1 phenylalanine ammonia-lyase 2 [Ru. 
23197654 | gb| AAN15354 . 1 | phenylalanine ammonia-lyase [Ara. 

32140423 |gb|AAP59439.1| phenylalanine ammonia lyase [Ara. 
6647711 | sp 1 064963 | PALl_PRUAV Phenylalanine ammonia-lyase. 
1172001 1 sp 1 P45730 1 PALY_POPTR Phenylalanine ammonia-lyase. 
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gi 1 18377 | emb | CAA37129 . 1 1 phenylalanine ammonia- lyase [Glyci... 348 4e-94 

gi | 4974211 gb | AAC18871 . 1 1 phenylalanine ammonia lyase [Arabi . . . 348 4e-94 

gi | 32140425 1 gb | AAP59440 . 1 | phenylalanine ammonia lyase [Ara. . . 347 8e-94 E3 

gi | 2631995 | emb| CAA05251 . 1 | phenylalanine ammonia lyase [Dig... 347 8e-94 

gi 1 1172003 1 sp | P45734 1 PALY_TRISU Phenylalanine ammonia- lyase. . . 347 8e-94 

gi 1 19650 1 emb 1 CAA41169 . 1 1 phenylalanine ammonia- lyase [Medic... 347 le-93 

t gi [ 1172002 | sp | P45732 | PALY_STYHU Phenylalanine ammonia- lyase. . . 347 le-93 

gi 1 15100059 | gb[ AAK84225 . 1 1 phenylalanine ammonia- lyase [Reh. . . 345 2e-93 

gi 1 535008 | emb [CAA57 057 .1 1 phenylalanine ammonia- lyase 3 [Pe... 344 5e-93 

gi 1 129585 1 sp | P19142 | PAL2_PHAVU Phenylalanine ammonia-lyase . . . 344 6e-93 

gi I 58618148 1 gb | AAW80640 . 1 1 phenylalanine ammonia lyase [Psi... 343 8e-93 

gi | 3024361 1 sp | Q42858 1 PAL2„IFOBA Phenylalanine ammonia-lyase .. . 343 8e-93 

gi | 3914262 | sp 1 049836 j PAL2_LITER Phenylalanine ammonia-lyase. . . 343 8e-93 

gi 1 18001007 | gb | AAL55242 . 1 1 phenylalanine ammonia-lyase [Lac... 343 le-92 

gi | 28316386 | dbj | BAC56977 . 1 1 phenylalanine ammonia-lyase [Da... 343 le-92 

gi 1 12240240 | gb 1 AAG49585 . 1 1 phenylalanine ammonia-lyase [Ipo... 343 le-92 

gi 1 1524313 | emb 1 CAA6 8938 . 1 1 PALI protein [ Pet rose linum crisp... 342 2e-92 

gi | 58618140 | gb 1 AAW80636 . 1 1 phenylalanine ammonia lyase [Lyc... 342 2e-92 

gi | 1171998 | sp | P45726 | PALY_CAMSI Phenylalanine ammonia-lyase. . . 342 2e-92 

gi | 50926498 | ref |XP„473196.1 | OSJNBa0073E02 . 18 [Oryza sativa... 342 2e-92 El 

gil741010|prf | |2006271A Phe ammonia lyase 342 2e-92 

gi 1 13195320 | gb | AAK15 640.1 1 phenylalanine ammonia-lyase [Aga... 342 3e-92 

gi 1 534893 [emb | CAA57 056 .1 1 phenylalanine ammonia-lyase 2 [Pe... 341 4e-92 

gi 1 24266655 | gb 1 AAN52279 . 1 1 phenylalanine ammonia-lyase [Pop... 341 4e-92 

gi | 50910709 [ref |XP_466843 .1 | putative phenylalanine ammonia... 340 7e-92 El 

f gi 1 58533149 lgb[AAW7 8932.1 1 phenylalanine-ammonia lyase [Rho... 340 7e-92 

gi | 266731 | sp | Q01861 | PAL1_PEA Phenylalanine ammonia-lyase 1 ... 340 9e-92 

gi | 633597lemblCAA5507 5.ll phenylalanine ammonia-lyase [Nico... 340 le-91 

gi [ 6433808 | emb | CAB60719 . 1 1 phenylalanine ammonia-lyase [Cic... 340 le-91 

gi 1 3914261 1 sp | 049835 | PAL1_LITER Phenylalanine ammonia-lyase... 340 le-91 

gi j 50910713 | ref 1 XP„466845 . 1 1 putative phenylalanine ammonia... 339 2e-91 B 

gi 1 34541972 | gb 1 AAQ74878 . 1 1 phenylalanine ammonia lyase [Pop... 339 2e-91 

gi ] 39777534 [ gb[AAR3 1107 .1 1 phenylalanine ammonia-lyase [Que... 339> 2e-91 

gi | 4808126 | emb[ CAB427 93 . 1 1 phenylalanine-ammonia lyase [Cit... 338 3e-91 

gi 1 14486430 [gb[ AAK62 03 0.1 1 phenylalanine ammonia-lyase 1 [M. . . 338 3e-91 

gi | 129594 | sp | P25872 | PALl_TOBAC Phenylalanine ammonia-lyase ... 338 3e-91 

gi [ 417444 | sp | Q04593 | PAL2_PEA Phenylalanine ammonia-lyase 2 ... 338 3e-91 

gi 1 50926490 | ref | XP_473192 . 1 1 OSJNBa0073E02 . 14 [Oryza sativa. . . 338 3e-91 0 

gi[738926lprf | |2001451A Phe ammonia lyase 337 6e-91 

gi | 27436243 | gb 1 AA013347 . 1 1 phenylalanine ammonia- lyase2; PA... 33 7 8e-91 

gi 1 3334285 | sp 1 023865 | PALl_DAUCA Phenylalanine ammonia-lyase .. . 337 8e-91 

gi 1 24266658 1 gb 1 AAN522 80 . 1 1 phenylalanine ammonia-lyase [Pop... 337 le-90 

gi | 50910721 | ref [ XP_466849 . 1 | putative phenylalanine ammonia... 337 le-90 EI 

gi 1 3024360 | sp 1 Q42667 1 PALY „CITLI Phenylalanine ammonia-lyase . 337 le-90 

gil 14326457 | gb | AAK60274 . 1 | phenylalanine ammonia-lyase 1 [M. . . 336 le-90 

gi 1 56409806 | emb 1 CAH17686 . 1 1 phenylalanine ammonia lyase [Be... 335 2e-90 

gi 1 129587 | sp I P26600 | PAL5_LYCES Phenylalanine ammonia-lyase ... 335 2e-90 

gi 1 400725 [ sp 1 P31425 | PALl_SOLTU Phenylalanine ammonia-lyase 1 335 3e-90 

gil 7798554 | dbj [BAA95629.il phenylalanine ammonia lyase [Cat... 335 3e-90 

gi 1 735957 1 emb 1 CAA53733 . 1 1 phenylanaline ammonia-lyase [Cucu. . . 335 4e-90 

gi I 322743 jpir | |A44133 phenylalanine ammonia-lyase (EC 4.3.1... 335 4e-90 

gi | 5332353 I gb 1 AAA34179 . 2 1 phenylalanine ammonia lyase [Lyco... 335 4e-90 

gi | 58618156 | gb | AAW80644 . 1 1 phenylalanine ammonia lyase [Pte... 335 4e-90 

gi | 1483610 1 emb | CAA68036 . 1 | phenylalanine ammonia-lyase [Tri . . . 334 5e-90 

gi 1 58618138 | gb | AAW80635 . 1 | phenylalanine ammonia lyase [Hup... 334 5e-90 

gi 1 5566388 [gb| AAD45384 .1 | phenylalanine ammonia-lyase [Vign... 333 9e-90 

gi 1 38103129 [ gb 1 EAA49872 . 1 1 hypothetical protein MG10036. 4 [... 333 9e-90 0 

gi 1 29367609 |gb] AAQ72666 . 1 1 phenylalanine ammonia-lyase [Ory. . . 333 9e-90 
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gi | 400726 | sp | P31426 | PAL2_S0LTU Phenylalanine ammonia- lyase 2 333 le-89 

gi [ 4808128lemb|CAB42794.1 1 phenylalanine-ammonia lyase [Cit... 333 le-89 

gi | 548454 1 sp | P35511 1 PAL1_LYCES Phenylalanine ammonia-lyase . . . 333 le-89 

gi | 2285893 ] db j |BAA21643.1| phenylalanine ammonia-lyase [Pop... 333 le-89 

gi | 38569936 |gb| AAR245Q5 . 1 j phenylalanine ammonia-lyase [Bam. . . 332 2e-89 

gi | 58618152 | gbl AAW80642 . 1 1 phenylalanine ammonia lyase [Oph. . . 3^2 2e-89 

gi 1 14326459 | gbl AAK60275 . 1 1 phenylalanine ammonia-lyase 2 [M. . . 332 2e-89 

gi | 56966621 |pdb| 1W27 | B Chain B, Phenylalanine Ammonia- Lyase. . . 332 3e-89 El 

gi 1 23451809 | gbl AAN32 866 . 1 1 phenylalanine ammonia-lyase 1 [C. . . 332 3e-89 

gi | 871494 | emb [CAA61198 . 1 | phenylalanine ammonia-lyase [Oryz... 331 4e-89 

gi | 51594297 | gb | AAU08174 . 1 1 phenylalanine ammonia-lyase [Cam. . . 331 4e-89 

gi | 58618150 |gb| AAW80641 . 1 1 phenylalanine ammonia lyase [Bot. . . 331 4e-89 

gi | 2570156 | db j |BAA22963.1] phenylalanine ammonia-lyase [Nic. . . 331 4e-89 

gi | 82496 |pir | |S06475 phenylalanine ammonia-lyase (EC 4.3.1 331 4e-89 

gi 1 17467274 |gb| AAL40137 . 1 1 phenylalanine ammonia-lyase [Zea. . . 331 6e-89 

gi | 48869195 1 gbl AAT47186 . 1 | phenylalanine aminomutase [Taxus... 331 6e-89 

gi | 58618144 [gb| AAW8063 8. 1 1 phenylalanine ammonia lyase [Sel... 331 6e-89 

gi | 58618146 1 gb | AAW80639 . 1 1 phenylalanine ammonia lyase [Equ. . . 330 7e-89 

gi | 3 8385686 |gb| AAR19393 . 1 | phenylalanine ammonia-lyase [Ste. . . 330 le-88 

gi 1 50910715 | ref [ XP_466846 . 1 1 putative phenylalanine ammonia. . . 330 le-88 El 

gi | 51341137 | gb 1 AAU01183 . 1 1 phenylalanine aminomutase [Taxus... 330 le-88 

gi | 50931453 | ref | XP_475254 . 1 1 putative phenylalanine ammonia... 32^9 2e-88 B 

gi | 58618142 | gb 1 AAW80637 . 1 1 phenylalanine ammonia lyase [Iso. . . 329 2e-88 

gi | 51341139 |gb[ AAU01184 .1 1 phenylalanine aminomutase [Taxus... 329 2e-88 

gi 1 2052094 1 emb | CAA89007 . 1 1 phenylalanine ammonia-lyase [Hor. . . 329 2e-88 

gi 1 295824 1 emb 1 CAA34226 . 1 1 phenylalanine ammonia-lyase [Oryz... 329 2e-88 

gi | 42529530 1 gb | AAS18574 . 1 1 phenylalanine ammonia-lyase [Ara. . . 329 2e-88 

gill076371|pirl [S52992 phenylalanine ammonia-lyase (EC 4.3.... 329 2e-88 

gi 1 14195674 | sp 1 P45725 1 PAL3_ARATH Phenylalanine ammonia-lyase 3 329 2e-88 

gi | 51341141 1 gbl AAU01185.1 1 phenylalanine aminomutase [Taxus... 328 3e-88 

gi | 3334284 | sp | 004058 1 PALY_HELAN Phenylalanine ammonia-lyase. . . 328 4e-88 

gi 1 1491619 | emb [ CAA68256 . 1 1 phenylalanine ammonia-lyase [Bro. . . 328 5e-88 

gi | 7208614 [gb[ AAF40223 .1 1 phenylalanine ammonia-lyase 1 [Ru. . . 328 5e-88 

gi [ 30721857 [ gb | AAP34199 . 1 ] phenylalanine ammonia-lyase [Pha. . . 32_8 5e-88 

gi 1 51341135 | gb | AAU01182 . 1 1 phenylalanine aminomutase [Taxus... 327 6e-88 

gi 1 23451811 1 gb | AAN32867 . 1 1 phenylalanine ammonia-lyase 2 [C... 326 2e-87 

gi 1 11761146 I dbj 1 BAB19128 . 1 1 phenylalanine ammonia-lyase [Di... 326 2e-87 

gi | 58618158 | gb 1 AAW80645 . 1 [ phenylalanine ammonia lyase [Pel... 325 2e-87 

gi | 60459950 | gb 1 AAX20146 . 1 1 phenylalanine aminomutase [Taxus... 324 5e-87 

gi 1 1143312 1 gb | AAA84889 . 1 1 phenylalanine ammonia-lyase >gi 1 1 . . . 324 5e-87 

gi | 49473532 [ gb] AAT66434 . 1 1 phenylalanine ammonia lyase [Pin... 323 9e-87 

gi I 995557 8 1 emb|CAC05505 . 1 1 phenylalanine ammonia-lyase PAL3 . . . 323 le-86 B 

gi 1 3024362 1 sp[Q43052 | PAL2_POPKI Phenylalanine ammonia-lyase .. . 322 2e-86 

gil478740lpirl |S28185 phenylalanine ammonia-lyase (EC 4.3.1... 322 3e-86 

gi 1 1172000 | sp] P45731 1 PAL1_P0PKI Phenylalanine ammonia-lyase .. . 322 3e-86 

gi | 18539331 | gb | AAL74336 . 1 | phenylalanine ammonia-lyase [Pin... 321 6e-86 

gil 18539321 | gb| AAL74331.1 | phenylalanine ammonia-lyase [Pin... 320 8e-86 

gi 1 18539309 | gb 1 AAL7432 5 . 1 1 phenylalanine ammonia-lyase [Pin... 320 8e-86 

gi 1 129589 I sp | P14166 | PALl_IPOBA Phenylalanine ammonia-lyase . . . 320 le-85 

gi 1 129586 | sp I P19143 | PAL3„PHAVU Phenylalanine ammonia-lyase . . . 320 le-85 

gi 1 228615 |prf | 118Q7329B Phe ammonia lyase 320 le-85 

gi 1 18539313 1 gb | AAL74327 . 1 1 phenylalanine ammonia-lyase [Pin... 318 4e-85 

gi | 44889624 1 gb | AAS48415 . 1 | phenylalanine lyase [Allium cepa] 317 le-84 

gi I 32491955 | gb | AAP85251 . 1 1 phenylalanine ammonia-lyase [Pin... 313 9e-84 

gi 1 32491953 | gb I AAP852 50 . 1 | phenylalanine ammonia-lyase [Pin... 312 2e-83 

gi | 1220270 | emb 1 CAA3 4715 . 1 1 unnamed protein product [Petrose. . . 310 le-82 

gi [ 1171999 | sp | P45727 | PALY_PERAE Phenylalanine ammonia-lyase. . . 309 2e-82 

gi 1 2118318 [pirl [ S60043 phenylalanine ammonia-lyase (EC 4.3.... 308 5e-82 

gi 1 58618154 | gbl AAW80643 .1 1 phenylalanine ammonia lyase [Ble. . . 300 le-79 
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gi | 3024358 | sp | Q4091Q I PAL4„POPKI Phenylalanine ammonia-lyase .. . 298 4e-79 

gi 1 18072847 | emb[CAC81822 .1 1 phenylalanine ammonia- lyase [Be... 280 9e-74 

gi | 3513758 [gb | AAC33 966 . 1 1 phenylalanine ammonia- lyase [Caps... 269 3e-70 

gi | 29424039 | gbj AAQ73468 . 1 1 phenylalanine ammonia- lyase [Gin... 26 6 le-69 

gi 1 9965440 | gb| AAG02280 . 1 1 inducible phenylalanine ammonia-1... 266 2e-69 

gi 1 10732813 [gb] AAG22550 . 1 1 phenylalanine ammonia-lyase 2 [R. . . 259 2e-67 

gi 1 10732811 1 gb | AAG22 549 . 1 1 phenylalanine ammonia-lyase 1 [R. . . 249 2e-64 

gi|46102036|gb|EAK87269.l| hypothetical protein UM06509.1 [... 244 7e-63 

gi 1 129583 1 sp| P07218 | PAL1„PHAVU Phenylalanine ammonia-lyase . . . 238 5e-61 

gi 1 81875 |pir | |A24727 phenylalanine ammonia-lyase (EC 4.3.1.... 236 2e-60 

gi [23123897 | ref 1 ZP_00105927 . 1 1 COG2986: Histidine ammonia-1 .. . 229 3e-58 

gi | 2052090 I emb| CAA89005 . 1 1 phenylalanine ammonia-lyase [Hor. . . 221 5e-56 

gi 1 1944573 | emb 1 CAA89006 . 1 1 phenylalanine ammonia-lyase [Hor... 217 le-54 

gi | 53763481 [ref | ZP_00158715 . 2 | COG2986: Histidine ammonia-1 .. . 215 3e-54 

gi 1 46107082 | ref | ZP_00188602 . 2 1 COG2986: Histidine ammonia-1 .. . 209 2e-52 

gi 1 52009699 | ref 1 ZP_Q0337061 . 1 1 COG2986: Histidine ammonia-1 .. . 208 5e-52 

gi | 8249014 1 emb 1 CAB93138 . 1 1 phenylalanine ammonia-lyase [Bet... 205 5e-51 

gi | 8249041 1 emb 1 CAB93139 . 1 1 phenylalanine ammonia-lyase [Bet... 204 8e-51 

gi 1 19073338 [gb[ AAL847 67 . 1 1 phenylalanine ammonia lyase 1 [C... 202 3e-50 

gi [ 48784800 | ref | ZP_00281105 . 1 | COG2986: Histidine ammonia-1 .. . 200 le-49 

gi | 56459245 1 ref | YP_154526 . 1 1 Histidine ammonia-lyase [Idiom... 200 le-49 EI 

gi| 602 99943 |gb| AAX18625.1 1 phenylalanine ammonia-lyase [Ner... 199 2e-49 

gi I 81807 |pir | |JQ1070 phenylalanine ammonia-lyase (EC 4.3.1.... 199 3e-49 

gi 1 17548586 | ref 1 NP„52 1926 . 1 | PROBABLE HISTIDINE AMMONIA-LYA. . . 198 6e-49 EI 

gi 1 1345583 | emb 1 CAA53581 . 1 1 phenylalanine ammonium lyase [Vi . . . 197 le-48 

gi 1 28872212 1 ref ]NP_79483 1.1 1 histidine ammonia-lyase [Pseud. . . 197 le-48 EI 

gi 1 60299945 |gb| AAX18626 . 1 1 phenylalanine ammonia-lyase [Pit... 196 2e-48 

gi 1 24575109 | gb | AAL06680 . 1 1 putative ammonia lyase/ transf era. . . 196 2e-48 

gi | 27361857 | gb 1 AAO107 63 . 1 1 Histidine ammonia-lyase [Vibrio . . . 195 5e-48 El 

gi 137680136 | ref |NP_934745.1 1 histidine ammonia-lyase [Vibri . . . 195 5e-48 El 

gi | 49364851 1 gb 1 AAT65681 . 1 1 phenylalanine ammonia-lyase [Gin... 194 8e-48 

gi I 51246205 1 ref lYP_066089.1 1 histidine ammonia-lyase [Desul... 194 le-47 EI 

gi 137522635 1 ref |NP_92 6012.1 1 histidine ammonia-lyase [Gloeo... 193 le-47 EI 

gi 1 9655681 [gb[ AAF94361 .1 1 histidine ammonia-lyase [Vibrio c... 193 2e-47 0 

gi | 60326352 | gb 1 AAX187 52 . 1 1 phenylalanine ammonia-lyase [Sty... 192 2e-47 

gi | 60299941 1 gblAAXl 8624.1 1 phenylalanine ammonia-lyase [Jug... 191 9e-47 

gi | 28898047 | ref | NP_797652 . 1 | histidine ammonia-lyase [Vibri... 190 le-46 EI 

gi | 46323992 | ref 1 ZP_00224354 . 1 | COG2986: Histidine ammonia-1 .. . 189 2e-46 

gi | 54301792 | ref | YP_131785 . 1 1 putative histidine ammonia-lya. . . 189 3e-46 El 

gi 1 5667 8792 | gb 1 AAV95458 . 1 [ histidine ammonia-lyase [Silicib... 188 4e-46 El 

gil 27359656 | gb 1 AAO08595 . 1 1 Histidine ammonia-lyase [Vibrio . . . 187 8e-46 El 

gi 1 27381353 | ref 1 NP„772882 . 1 1 histidine ammonia-lyase [Brady... 187 8e-46 El 

gi 1 48787881 1 ref 1 ZP_00283860 . 1 1 COG2986: Histidine ammonia-1 .. . 187 le-45 

gi | 48782814 | ref 1 ZP„00279294 . 1 1 COG2986: Histidine ammonia-1 .. . 187 le-45 

gi I 6563308 | gb | AAF17247 . 1 1 phenylalanine ammonia lyase [Prun... 187 le-45 

gi | 48732075 1 ref | ZP_00265818 . 1 1 COG2986: Histidine ammonia-1 .. . 186 2e-45 

gi | 56418920 | ref | YP_146238 . 1 1 histidine ammonia-lyase (histi... 18 6 2e-45 S 

gi| 53719954 | ref | YP_108940.1 | histidine ammonia-lyase [Burkh. . . 186 2e-45 10 

gi | 37679258 | ref | NP_933 867 . 1 1 histidine ammonia-lyase [Vibri... 185 5e-45 13 

gi | 48770373 | ref | ZP_00274716 . 1 1 COG2986: Histidine ammonia-1 .. . 184 6e-45 

gi 1 50083810 I ref 1 YP_J)45320 . 1 1 histidine ammonia-lyase protei . . . 184 6e-45 El 

gil 53725657 1 ref | YP_102423 .1 1 histidine ammonia-lyase [Burkh... 184 6e-45 El 

gil 17937636 | ref | NP_534425 . 1 1 histidine ammonia-lyase [Agrob... 184 6e-45 EI 
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gi | 54309352 [ ref | YP__130372 . 1 | putative histidine ammonia- lya. . . 184 8e-45 El 

gi 1 53762553 1 ref 1 ZP_00168547 . 2 [ COG2986: Histidine ammonia-1 . 184 8e-45 

qi | 1742 9668 | emb | CAD16353 .1 I PROBABLE HISTIDINE AMMONIA- LYAS .. . 184 le-44 B 

qi I 24211821 1 sp I Q8XW29 I HUTH_RALSO Histidine ammonia- lyase (H... 184 le-44 

qi | 58039620 | ref [YP_191584.1 | Histidine ammonia-lyase [Gluco... 183 le-44 0 

qi | 56478698 | ref 1 YP_160287 . 1 | histidine ammonia-lyase, predi . . . 183 2e-44 El 

qi 1 48768557 | ref I ZP_00272906 . 1 | COG2986 : Histidine ammonia-1 .. . 182 3e-44 

qi | 15807816 [ ref | NP_2 85471 . 1 1 histidine ammonia-lyase [Deino... 182 3e-44 QI 

qi | 28897663 1 ref | NP.J797268 . 1 ] putative histidine ammonia- lya. . . 182 3e-44 El 

qi | 22959589 1 ref | ZP_Q0007239 . 1 | COG2986: Histidine ammonia-1 . 182 4e-44 

qi [5690433 | gb | AAD47085 . 1 | phenylalanine ammonia lyase [Euca. . . 182 4e-44 

gi 1 10567350 | dbj [BAB16159.1 1 riorf40 [Agrobacterium rhizogen. . . 181 5e-44 S 

qi 1 56461550 I ref [YP_156831. 1 [ Histidine ammonia-lyase [Idiom. . . 181 7e-44 Wi 

qi | 34101636 | gb | AAQ58004.1 [ histidine ammonia-lyase [Chromob... 181 9e-44 QI 

gi | 37527077 [ref | NP_93 0421. 1 1 Histidine ammonia-lyase (histi... 181 9e-44 S 

gi | 59711459 | ref | YP_204235 . 1 | histidine ammonia-lyase [Vibri . . . 181 9e-44 El 

gil 23106296 [ref | ZP__Q0092750 . 1 [ COG2986: Histidine ammonia-1 .. . 181 9e-44 

gi | 45916326 ] ref [ZP_00197437.1 1 COG2986: Histidine ammonia-1 .. . 180 le-43 

gi | 59713633 | ref [ YP_2 06408 . 1 | histidine ammonia-lyase [Vibri... 180 2e-43 El 

gi | 62321196 | db j [ BAD94354 . 1 1 phenylalanine ammonia lyase [Ar... 179 2e-43 

gi | 46322661 | ref | ZP_00223029 . 1 | COG2986: Histidine ammonia-1 .. . 179 2e-43 

gi | 1626457 9 [ref |NP_437371. 1 | putative histidine ammonia- lya. . . 179 3e-43 S 

gi[ 46311453 [ref | ZP_00212059 . 1 | COG2986: Histidine ammonia-1... 179 3e-43 

gi 1 28872387 [ref | NP„7 95006 . 1 1 histidine ammonia-lyase [Pseud... 179 4e-43 B 

gi | 537 62102 | ref | ZP_003 50913 . 1 1 COG2986: Histidine ammonia-1 .. . 179 4e-43 

gi | 51598141 | ref [YP_072332 . 1 | histidine ammonia-lyase [Yersi... 178 6e-43 EI 

gi | 54032435 | ref | ZP_003 64567 . 1 1 COG2986: Histidine ammonia-1 .. . 178 6e-43 

gi | 22127907 | ref | NP„67 13 30. 1 | putative histidine ammonia- lya .. . 177 8e-43 El 

gi | 48782713 | ref | ZP„00279219 . 1 | COG2986: Histidine ammonia-1 . 177 8e-43 

gi 1 8926197 [gb| AAF81735 . 1 | putative phenylalanine ammonia ly. . . 177 le-42 

gi 1 24375855 [ref | NP_719898. 1 1 histidine ammonia- lyase, putat . . . 176 2e-42 Wi 

gi 1 52141894 1 ref [YP_08493 9.1 | histidine ammonia-lyase (histi... 176 2e-42 S 

gi 1 49478310 [ref | YP_037727 .1 | histidine ammonia-lyase (histi... 176 2e-42 El 

gi 1 47 567936 | ref | ZP__00238643 . 1 | histidine ammonia-lyase [Bac... 176 2e-42 

qi | 53795015 | ref | ZP_00021060 . 2 | COG2986: Histidine ammonia-1 .. . 176 2e-42 

gi | 47 52 8996 | ref | YP_02 0345.1 1 histidine ammonia-lyase [Bacil... 176 3e-42 13 

gi| 1612 5211 | ref | NP_419775 . 1 | histidine ammonia-lyase [Caulo... 176 3e-42 El 

gi 1 42782730 [ ref | NP_979977 . 1 | histidine ammonia-lyase [Bacil... 176 3e-42 El 

gi 1 14210836 1 gb 1 AAK57183 . 1 1 putative histidine ammonium lyas . . . 176 3e-42 

gi [ 487 64895 | ref | ZP_002 69446 . 1 | COG2986: Histidine ammonia-1 .. . 175 4e-42 

gi | 16080986 1 ref [NP_391814.1 | histidase [Bacillus subtilis s... 175 4e-42 El 

gi | 20807326 I ref I NP_622497 . 1 1 Histidine ammonia-lyase [Therm. . . 175 4e-42 El 

qi | 30021749 | ref |NP„833380.1 [ Histidine ammonia-lyase [Bacil... 175 5e-42 El 

qi | 52841610 I ref | YP_095409 . 1 [ histidine ammonia lyase [Legio... 1/75 5e-42 El 

gi | 23471376 | ref | ZP_00126706 . 1 1 COG2986: Histidine ammonia-1 . 175 5e-42 

gi | 62317244 | ref | YP_223097 . 1 | HutH, histidine ammonia-lyase ... 174 7e-42 El 

gi 128395510 | gb | AAQ3 9102 .1 1 AdmH [Pantoea agglomerans] 174 9e-42 

gi 1 347 63414 [ref | ZP_00144363 . 1 | Histidine ammonia-lyase [Fus... 174 9e-42 

gi 1 54297290 1 ref | YP__123659 .1 | hypothetical protein lppl335 [... 174 le-41 QI 

gi 1 1666265 | emblCAB04783 . 1 1 phenylalanine ammonia-lyase [Aga. . . 173 le-41 
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gi | 15600291 [ref |NP_253785.1 | histidine ammonia- lyase [Pseud... 172 3e-41 S 

gi | 54294266 [ref | YP_126681.1 I hypothetical protein lpll331 [... 172 3e-41 EI 

qi 123464302 | gb 1 AAN34102 . 1 | histidine ammonia- lyase [Brucell... 172 3e-41 H 

qi 153726619 | ref | ZP_00141570 . 2 | COG2986: Histidine ammonia-1 . 172 3e-41 

qi 1 19714334 |gb| AAL94987 .1 | Histidine ammonia- lyase [Fusobac... 172 4e-41 0 

qi 1 48769861 | ref | ZP_00274205 . 1 [ COG2986: Histidine ammonia-1 . 170 le-40 

qi | 24371698 [ref [NP_715740.1 1 histidine ammonia- lyase [Shewa. . . 170 le-40 El 

qi | 19749213 1 gb | AAL98596 . 1 | putative histidine ammonia- lyase. . . 170 le-40 0 

qi I 20663605 [pdbl 1GKM | A Chain A, Histidine Ammonia-Lyase (Ha... 170 2e-40 11 

qi | 26991708 j ref I NP_747 133 . 1 1 histidine ammonia- lyase [Pseud... 169 3e-40 0 

qi 1 9911054 | sp | P21310 | HUTH_PSEPU Histidine ammonia- lyase (Hi... 169_ 3e-40 

gi 1 18138050 | emb I CADI 9 072 . 1 1 putative histidine ammonia lyas... 169 4e-40 

gi 1 13623078 |gb| AAK34741.1| putative histidine ammonia- lyase. . . 168 5e-40 El 

gi | 20663602 [pdbl 1GKJ | A Chain A, Histidine Ammonia-Lyase (Ha... 168 5e-40 11 

gi I 29142511 [ref | NP_805853 . 1 1 histidine ammonia- lyase [Salmo... 167 8e-40 S 

qi [ 19715060 [gb[ AAL9 5599 . 1 [ Histidine ammonia- lyase [Fusobac... 167 8e-40 13 

gi | 4947 5437 [ref | YP„033478 . 1 1 Histidine ammonia-lyase [Barto... 167 le-39 S 

gi | 28211913 I ref | NP_7 82857 . 1 1 histidine ammonia-lyase [Clost... 167 le-39 El 

gi | 58582021 1 ref | YP_2 01037 .1 1 histidine ammonia-lyase [Xanth. . . 167 le-39 Q 

gi|14194864|sp| Q9KBE6 | HUTH„BACHD Histidine ammonia-lyase (H... 167 le-39 El 

gi | 2014983 5 I pdb[ 1GK3 | A Chain A, Histidine Ammonia-Lyase (Ha... 167 le-39 H 

gi | 20149798 | pdbl 1EB4 | A Chain A, Histidine Ammonia-Lyase (Ha... 167 le-39 11 

gi | 51894329 1 ref | YP_077 020 . 1 1 histidine ammonia-lyase [Symbi... 166 2e-39 El 

gi 1 42526104 1 ref |NP„971202 . 1 | histidine ammonia-lyase [Trepo... 166 2e-39 EI 

gi 1 16419296 1 gb | AAL1972 8 . 1 1 histidine ammonia lyase [Salmone. . . 166 2e-39 Wi 

gi 120149834 |pdb 1 1GK2 [P Chain D, Histidine Ammonia-Lyase (Ha... 166 2e-39 11 

gi | 56965691 |ref [YP_177425 .1 1 histidine ammonia-lyase [Bacil... 166 2e-39 El 

gi [37526147 | ref 1 NP_92 9491 . 1 | hypothetical protein plu2234 [... 166 2e-39 EI 

gi 121107826 [ gb 1 AAM3 6505 . 1 1 histidine ammonia-lyase [Xanthom. . . 166 2e-39 EI 

gi[ 3288718 | dbj [BAA312 58.1| phenylalanine ammonia-lyase [Vit... 166 2e-39 

gi 128896688 1 ref | NP_803 03 8.1 1 putative histidine ammonia- lya. . . 166^ 3e-39 EI 

gi 121231033 1 ref | NP_63 6950 . 1 1 histidine ammonia-lyase [Xanth... 165 4e-39 EI 

gi 17428403 [pir | |A35251 histidine ammonia-lyase (EC 4.3.1.3)... 165 5e-39 

gi |33328224 |gb|AAQ09563 .1 1 phenylalanine ammonia lyase 1 [C... 165 5e-39 

gi | 56414107 | ref | YP__151182 . 1 1 histidine ammonia-lyase [Salmo... 165 5e-39 El 

gi | 62179359 | ref | YP_215776 .1 1 histidine ammonia lyase [Salmo... 165 5e-39 EI 

gi 1 28828820 1 gb | AAQ51415 . 1 1 similar to Thermoanaerobacter te... 164 7e-39 

gi [49474269 | ref | YP_032311.1 | Histidine ammonia-lyase [Barto... 163 2e-38 H 

gi 1 57546260 [gbj AAW5192 4 . 1 1 phenylalanine ammonia-lyase [Rhi... 163 2e-38 

gi 1 134768 71 [ref | NP_108440 . 1 [ histidine ammonia-lyase hutH [... 162 4e-38 EI 

gi | 2642329 j gb | AAB86963 . 1 1 histidine ammonia-lyase [Sinorhiz... 161 6e-38 

gi 1 1483612 | emb | CAA68064 . 1 1 phenylalanine ammonia-lyase [Tri... 160 le-37 

gi 154032321 | ref lZP_00364453.1 | COG2986: Histidine ammonia-1 .. . 159 3e-37 

gi | 50915120 | ref | YP_061092 . 1 | Histidine ammonia-lyase [Strep... 159 4e-37 El 

gi |42524166 | ref | NP__969546 . 1 | hypothetical protein Bd2753 [B. . . 158 6e-37 El 

gi | 54023195 | ref | YP„_117437 .1 | putative histidine ammonia- lya. . . 158 6e-37 El 

gi |16209615 | gb 1 AAL14120 . 1 | phenylalanine ammonia-lyase [Bra... 157 le-36 

gi | 50843607 | ref |YP_056834. 1 | histidine ammonia-lyase [Propi... 156 2e-36 El 

gi 122759717 | dbj |BAC10907.1 1 phenylalanine ammonia-lyase 1 [... 154 7e-36 
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gi 1 12407611 [gb| AAG53586 . 1 1 histidine ammonia- lyase- like pro... 154 7e-36 

gi[98963|pir| | JC1172 histidine ammonia-lyase (EC 4.3.1.3) [... 154 9e-36 

gi [ 14195667 | sp | P24221 1 HUTH__STRGR Histidine ammonia-lyase (H... 154 9e-36 

qi 1 16554490 1 ref | NP_444214 . 1 1 Histidine ammonia-lyase [Halob. . . 151 2e-35 B 

qi 1 14194856 | sp | Q9HQD5 1 HUTH_HALNl Probable histidine ammonia... 153 2e-35 

qi | 48856699 | ref | ZP_003 10856 . 1 1 COG2986: Histidine ammonia-1 .. . 153 2e-35 

qi 1 14245775 | dbj |BAB5617 0.1 [ histidine ammonia-lyase [Staphy. . . 153 2e-35 El 

qi | 54037326 1 sp | P64416 | HUTH_STAAN Histidine ammonia-lyase (H... 153 2e-35 

qi 1 13542184 | ref | NP_111872 . 1 1 Histidine ammonia-lyase [Therm... 152 3e-35 B 

qi 1 16081388 | ref [NP_393722 . 1 1 probable histidine ammonia-lya. . . 152 4e-35 B 

qi I 57 651116 | ref | YP_184919 . 1 1 histidine ammonia-lyase [Staph... 1J52 4e-35 B 

qi | 93 67317 | emb | CAB973 58 . 1 1 phenylalanine ammonia-lyase [Jug... 152 4e-35 

qi | 49243363 I emb|CAG41780 . 1 1 putative histidine ammonia- lyas .. . 152 4e-35 SI 

gi 129606976 [dbj |BAC71036.1 1 putative histidine ammonia- lyas .. . 152 5e-35 B 

gi 149482261 1 ref | YP_03 9485.1 1 putative histidine ammonia-lya... 151 6e-35 B 

qi 1 46193106 | ref | ZP_00005404 . 2 | COG2986: Histidine ammonia-1 .. . 15_0 le-34 

qi| 52 694880 | gb | AAU85591 . 1 1 phenylalanine ammonia-lyase [Ole... 15 0 le-34 

gi | 21223306 | ref 1 NP_62 9085 . 1 1 histidine ammonia-lyase [Strep... 150 le-34 B 

qi | 53715428 | ref 1 YP_101420 . 1 1 histidine ammonia-lyase [Bacte... 150 2e-34 B 

gi| 56112437 [ gb 1 AAV71173 . 1 | phenylalanine ammonia-lyase [Lot... 149 4e-34 

gi [ 2 8192468 1 gb ] AAM77981 . 1 1 aminotransferase [Streptomyces c... 149 4e-34 

gi 1 29340002 ] gb | AA0777 96 . 1 1 histidine ammonia-lyase [Bactero... 148 7e-34 B 

gi | 62424523 j ref | ZP_00379668 . 1 1 COG2986: Histidine ammonia-1 .. . 146 3e-33 

gi 1 1262908 1 gb[ AAA96823 . 1 1 phenylalanine amonia-lyase 145 3e-33 

gi | 49614765 I dbj [BAD26880. 1 1 phenylalanine ammonia-lyase [Ph. . . 144 7e-33 

gi | 33347403 I gb 1 AAQ152 84 . 1 ] phenylalanine ammonia-lyase [Pyr... 144 le-32 

gi | 3643117 | gb | AAC36706 . 1 1 phenylalanine ammonia-lyase [Mani . . . 144 le-32 

gi 1 48477179 | ref 1 YP_022 885 . 1 1 histidine ammonia-lyase [Picro... 143 2e-32 B 

gi | 45383354 | ref 1 NP„989735 . 1 1 histidine ammonia lyase [Gallu... 142 4e-32 B 

gi 1 2 8804480 | dbj | BAC58034 . 1 1 phenylalanine ammonia lyase [Ra. . . 141 6e-32 

gi 1 23335983 I ref | ZP__00121213 . 1 1 COG2986: Histidine ammonia-1 .. . 141 6e-32 

gi | 23465811 1 ref |NP_696414.1 [ histidine ammonia-lyase [Bifid... 141 6e-32 B 

gi | 31414583 | dbj |BAC77270. 1 1 phenylalanine ammonia-lyase [As... 140 le-31 

gi | 4504333 | ref 1 NP_002099 . 1 1 histidine ammonia-lyase [Homo s... 139 4e-31 B 

gi 114588661 1 dbj 1BAB61863.1 1 histidase [Homo sapiens] 138 5e-31 B 

gi 1 10580744 |gb| AAG19580.1 | histidine ammonia-lyase; HutH [H... 138 7e-31 

gi [ 34396472 | gb | AAQ65538 . 1 1 histidine ammonia-lyase [Porphyr. . . 137 2e-30 B 

gi [49903474 | gb | AAH7 6901.1 1 Histidine ammonia-lyase [Xenopus... 136 2e-30 B 

gi [49256070 | gb 1 AAH74146 . 1 1 MGC81887 protein [Xenopus laevis] 136 2e-30 B 

gi | 48852611 1 ref | ZP_003 06796 . 1 [ COG2986: Histidine ammonia-1 .. . 136 3e-30 

gi | 60465347 | gb [EAL6343 8.il hypothetical protein DDB0187742 ... 135 4e-30 

gi 1 16409 | emb | CAA44609 . 1 1 phenylalanine ammonia-lyase [Arabi... 134 le-29 

gi | 8393522 | ref | NP__058855 . 1 1 histidine ammonia lyase [Rattus... 134 le-29 B 

gi | 55231264 [gb| AAV46683 .1 1 histidine ammonia-lyase [Haloarc... 134 le-29 B 

gi 1 3 5505393 [gb| AAH57 637 .1 1 Hal protein [Mus musculus] >gi | 6 . . . 133 2e-29 B 

gi | 26324922 [dbj |BAC2 6215.1 1 unnamed protein product [Mus mu. . . 133 2e-29 B 

gi | 6746619 [ gb [ AAF27654 . 1 1 phenylalanine ammonia lyase [Coff... 131 2e-29 

gi [ 14326455 |gb[AAK60273 .1 1 phenylalanine ammonia-lyase 3 [M. . . 131 6e-29 

gil 39594932 | emb 1 CAE7 0800 . 1 [ Hypothetical protein CBG17560 [... 129 4e-28 

gi [ 47224446 I emb [ CAG08696 . 1 1 unnamed protein product [Tetrao. . . 128 7e-28 

gi [3 877284 | emb|CAA91982 . 1 [ Hypothetical protein F47B10.2 [C... 12_6 3e-27 B 

gi [ 6746621 1 gb | AAF27655 . 1 1 phenylalanine ammonia lyase [Coff... 126_ 3e-27 
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gi | 57096783 1 ref 1 XP_532657 . 1 1 PREDICTED: similar to histidas... 125 4e-27 El 

gi [29691921 1 emb | CAD88242 . 1 1 phenylalanine ammonium lyase [M. . . 125 4e-27 

gi 1 50603600 I gb | AAH77229 .1 1 Hal-prov protein [Xenopus laevis] 125 6e-27 El 

gi 1 13471681 1 ref |NP_103248. 1 1 histidine ammonia- lyase [Mesor. . . 12 4 le-26 Eal 

gi 115600286 | ref | NP„2 53780.11 probable histidine/phenylalani . . . 120 le-25 S 

gi | 23471377 | ref | 2P_00126707 . 1 [ COG2986: Histidine ammonia-1 .. . 119 4e-25 

gi | 28872386 | ref |NP_795005.1 1 histidine ammonia-lyase [Pseud. . . 118 7e-25 131 

gi | 45916321 1 ref 1 2P_00197436 . 1 1 COG2986: Histidine ammonia-1 .. . 117 le-24 

gi [45916111 1 ref [ZP_00197348.il COG2986: Histidine ammonia-1 . 116 2e-24 

gi | 2352953 [gb| AAC50006 . 1 1 phenylalanine ammonia-lyase; PAL . . . 115 4e-24 

gi 1 12656140 |gbj AAK00762 .1 [ phenylalanine ammonia-lyase [Bra... 115 5e-24 

gi 1 12656136 1 gb[ AAK00760 . 1 1 phenylalanine ammonia-lyase [Bra... 115 5e-24 

gi | 54032324 | ref | ZP_00364456 . 1 1 COG2986: Histidine ammonia-1 .. . 115 6e-24 

gi 1 12656138 |gb| AAK00761 .1 1 phenylalanine ammonia-lyase [Bra... 114 8e-24 

gi | 2352959 | gb 1 AAC50009 . 1 1 phenylalanine ammonia-lyase; PAL . . . 114 8e-24 

gi 1 17 988713 | ref | NP_541346 . 1 | IMIDAZOLONEPROPIONASE / HISTID. . . 114 le-23 B 

gi [2352957 [ gb 1 AAC50008 . 1 [ phenylalanine ammonia-lyase; PAL . . . 114 le-23 

gi [2352955 [gb| AAC500Q7 .1 1 phenylalanine ammonia-lyase; PAL . . . 113 2e-23 

gi 1 2352951 |gb| AAC500Q5 . 1 1 phenylalanine ammonia-lyase; PAL . . . 110 le-22 

gi 1 16262618 1 ref [NP_435411.1 [ putative histidine ammonia-lya. . . 109 3e-22 El 

gi [38453641 1 emb | CAD12637 . 1 1 phenylalanine ammonia-lyase [Al... 109 3e-22 

gi 1 1347 5933 | ref 1 NP_107503 . 1 [ histidine ammonia-lyase [Mesor... 108 5e-22 B 

gi 121401571 1 ref | NP__657 556 . 1 1 PAL, Phenylalanine and histidi... 107 le-21 0 

gi | 61864993 I ref I XP_598249 . 1 [ PREDICTED: similar to histidas... 107 2e-21 El 

gi | 25044813 | gb | AAM28276 . 1 1 phenylalanine ammonia-lyase [Ana... 106 2e-21 

gi 1 17937508 [ref |NP_534297. 1 1 histidase [Agrobacterium tumef . . . 105 7e-21 El 

gi [ 2765336 [ emb | CAA73908 . 1 1 phenylalanine ammonia-lyase [Pic... 101 7e-20 

gi [ 55638677 [ ref [ XP_509282 . 1 [ PREDICTED: histidine ammonia-1... 101 9e-20 El 

gi 1 13470444 1 ref [ NP_102012 . 1 1 histidine ammonia-lyase [Mesor... 100 2e-19 El 

gi 1 29607157 | dbj 1 BAC71216 . 1 1 putative histidine ammonia- lyas .. . _99 5e-19 E_ 

gi 128875457 | gb 1 AAQ59945 . 1 1 HutH [uncultured bacterium] 98 8e-19 

gi | 46324439 | ref 1 ZP_00224800 . 1 1 COG2986: Histidine ammonia-1 .. . _98 le-18 

gi | 50955715 | ref | YP_063003 . 1 [ histidine ammonia-lyase [Leifs... 97 2e-18 __ 

gi | 55821316 [ref | YP_13 9758.1 1 histidine ammonia-lyase [Strep... 97 2e-18 El 

gi | 55823228 [ref | YP„1416 69.1 1 histidine ammonia-lyase [Strep... _96 4e-18 El 

gi 1 15075727 [ emb | CAC47282 .1 1 PUTATIVE HISTIDINE AMMONIA- LYAS .. . __96 5e-18 El 

gi 1 51471866 jgbl AAU04403 . 1 1 phenyl alanine- ammonia lyase [Cit... __95 7e-18 

gi 1 53719300 I ref 1 YP_108286 . 1 1 putative exported histidine am. . . _93 3e-17 El 

gi 1 8650114 jgb | AAF78100.1 1 histidase [Sinorhizobium meliloti] 93 3e-17 

gi 1 54028766 | ref 1 ZP_003 60912 . 1 1 COG2986: Histidine ammonia-1... _92 4e-17 

gi 1 46317515 | ref 1 ZP_00218093 . 1 1 COG2986: Histidine ammonia-1 .. . J39 6e-16 

gi | 48781751 1 ref | ZP_00278333 . 1 1 COG2986: Histidine ammonia-1... J38 8e-16 

gi 1 1279515 1 emb 1 CAA6597 8 . 1 1 phenylalanine ammonia-lyase [Hor. . . 87 le-15 

gi | 45916394 | ref | ZP_00195295 . 2 1 COG2986: Histidine ammonia-1... _83 3e-14 

gi | 24374810 | ref | NP_718853 . 1 1 Pal/histidase family protein [... J31 le-13 El 

gi | 21401570 | ref | NP„657555 . 1 [ PAL, Phenylalanine and histidi... __79 5e-13 13 

gi 1 46911553 1 emb |CAG27616 . 1 1 putative phenylalanine ammonia-... 79 5e-13 

gi 1 19904 1 emb | CAA42497 . 1 1 phenylalanine ammonia-lyase [Nicot... 77 le-12 

gi 1 510951 1 emb | CAA53676 . 1 1 phenylalanine ammonia-lyase [Betu... 75 6e-12 

gi | 853934 [ emb | CAA86221 . 1 1 phenylalanine [Gerbera hybrid cul . . . 75 9e-12 

gi 1 45916390 | ref 1 ZP_00195291 . 2 | COG2986: Histidine ammonia-1 .. . J74 2e-ll 

gi | 23006774 | ref | ZP_00048941 . 1 1 COG2986: Histidine ammonia-1 . _69 5e-10 

gi | 17988712 | ref 1 NP„541345 . 1 | HISTIDINE AMMONIA-LYASE [Bruce... _69 7e-10 El 
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ail 



24250893lgblAAM96897.1| 
24374579 | ref |NP„718622. 1 I 



phenylalanine ammonia- lyase [Vac. 

Pal/histidase family protein [. 

53690243 | ref | ZP_QQ121972 . 2 ] COG2986: Histidine ammonia- 1. 
50978426 I emb | CAH10748 . 1 1 phenylalanine ammonia- lyase [Ca. 
14334230 I gb| AAK59810. 1 1 pheylalanine ammonia lyase B [Lo. 
19652 | emb|CAA48231. 1 1 phenylalanine ammonia- lyase [Malus. 
14334225 1 gb 1 AAK59808 . 1 | phenylalanine ammonia lyase A [L. 
100234 |pir | 1 S20005 phenylalanine ammonia- lyase (EC 4.3.1. 
38322954 | emb | CAE54485 . 1 1 unnamed protein product [Pinus . 

phenylalanine ammonia- lyase [Ara. 
phenylalanine ammonia lyase A [L. 
phenylalanine ammonia- lyase [Zin. 
pheylalanine ammonia lyase B [Lo. 

[Petroseli . 
[Solan. 



2462079 | emb | CAA59217 . 1 | 



14334224 |gb| AAK59807 .1 | 



2251083 | dbj [BAA21326.il 



14334229 | gb | AAK59809 . 1 1 

20452 |emblCAA33500.1| unnamed protein product 
21499 1 emb] CAA44818. 1 | phenylalanine ammonia- lyase 
60466744 [gb | EAL64793.1 | hypothetical protein DDB0186415 . 
21497 1 emb | CAA44817 . 1 1 phenylalanine ammonia- lyase [Solan. 
56468325 | gb [ EAL46185 . 1 [ hypothetical protein 158.t00015 . 

33594922 | ref I NP_882565 . 1 [ hypothetical protein BPP0204 [. 

15599877 | ref | NP_253371 . 1 1 hypothetical protein PA4682 [P. 

16125172 | ref |NP_419736 . 1 | hypothetical protein CC0920 [C. 
49087370 |gb| AAT51452.1 | PA4682 [synthetic construct] 
46165104 | ref | ZP_00138243 . 2 1 COG2931: RTX toxins and rela. 
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□ > gi 1 3294 1 emb | CAA35886 . 1 1 phenylalanine ammonia-lyase [Rhodosporidium toruloides] 
gi I 288351 1 emb | CAA31209 . 1 [ L-phenylalanine ammonia-lyase [Rhodosporidium toruloide 
gi 1 129593 | sp [ P11544 | PALY_RHOTO Phenylalanine ammonia-lyase 
Length =716 

Score = 915 bits (2365), Expect = 0.0 

Identities = 482/725 (66%), Positives = 563/725 (77%), Gaps = 14/725 (1%) 



Query : 


1 


Sbjct : 


1 


Query : 


61 


Sbjct: 


55 


Query: 


121 


Sbjct: 


115 


Query : 


181 


Sbjct: 


175 


Query: 


241 


Sbjct: 


235 



MAPSLDSLATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSD 6 0 
MAPSLDS++ + ANG A K A S G +Q++IV+++L+ 

MAPSLDSISHSFANG VASAKQAVNGASTNLAVAGSHLPTTQVTQVDIVEKMLAA 5 4 



PTD +EL GYSL 



++ DEIR+++DKSV+FL++QL SVYGVTT 



GFGGSADTRTEDA+SLQKAL+EHQLCGV P+S SF +GRGLEN+LPLEWRGAM IRVN 



SLTRGHSAVRLWLEALTNFLNH ITPIVPLRG+ISASGDLSPLSYIA AI+GHPD KVH 



V+HEG EKI++AREA++LF LE WLGPKEGLGLVNGTAVSASMAT 
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Query: 301 XXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXX 360 

VEAMVG GSF PF+HDV RPHP Q+EVA NIR LL GS FA 
Sbjct: 295 SLTAMTVEAMVGHAGSFHPFLHDVTRPHPTQIEVAGNIRKLLEGSRFAVHHEEEVKVKDD 354 

Query: 361 XGILRQDRYPLRTSPQFLGPLVEDMIffiAYSTLSLE-NNTTTDNPLLDVENKQTAHGGNFQ 419 

GILRQDRYPLRTSPQ+LGPLV D++HA++ L++E +TTDNPL+DVENK + HGGNFQ 
Sbjct: 355 EGILRQDRYPLRTSPQWLGPLVSDLIHAHAVLTIEAGQSTTDNPLIDVENKTSHHGGNFQ 414 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHI 479 

A+AV+ +MEKTRL LA IGKLNFTQ TE+LNA MNRGLPSCLAAEDPSL+YH KGLDI 
Sbjct: 415 AAAVANTMEKTRLGLAQIGKLNFTQLTEMLNAGMNRGLPSCLAAEDPSLSYHCKGLDIAA 474 

Query: 480 AAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQA 539 

AAY SELGHLANPVTT VQPAEM NQAVNSLALI SARRT E+NDVLSLLLA+HLYC LQA 
Sbjct: 475 AAYTSELGHLANPVTTHVQPAEMANQAVNSLALISARRTTESNDVLSLLLATHLYCVLQA 534 

Query: 540 VDLRAMELDFKKQFDPLLPTLLQQHLG TGLDV-NALALEVKKALNKRLEQTTTYDLE 595 

+DLRA+E +FKKQF P + +L+ QH G TG ++ + L +V K L KRLEQT +YDL 
Sbjct: 535 IDLRAIEFEFKKQFGPAIVSLIDQHFGSAMTGSNLRDELVEKVNKTLAKRLEQTNSYDLV 594 

Query: 596 PRWHDAF SYATGT WELLS S S P S ANVTLT AVNAWKVAS AEKAI SLTREVRNRFWQT PS SQ 655 

PRWHDAFS+A GTWE+LSS+ + ++L AVNAWKVA+AE AISLTR+VR FW S+ 
Sbjct: 595 PRWHDAF SFAAGTWEVLS ST SLSLAAVNAWKVAAAESAI SLTRQVRETFWSAASTS 651 

Query: 656 APAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVL 715 

+PA + YLS PRT+ +LY+FVREELGV+ ARRGDVF+G Q+ TIGSNVS+IYEAIK GRIN+VL 
Sbjct: 652 SPALSYLSPRTQILYAFVREELGVKARRGDVFLGKQEVTIGSNVSKIYEAIKSGRINNVL 711 

Query: 716 VKMLA 720 

+KMLA 
Sbjct: 712 LKMLA 716 



□ > gi 1 169746 1 gb | AAA3 3 883 . 1 1 phenylalanine ammonia- lyase 
Length = 693 

Score = 901 bits (2328), Expect = 0.0 

Identities = 467/677 (68%), Positives = 545/677 (80%), Gaps = 8/677 (1%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

+Q++IV+++L+ PTD +EL GYSL ++ DEIR+++DKSV+FL+ 

Sbjct: 20 TQVDIVEKMLAAPTDSTLELDGYSLNLGDWSAARKGRPVRVKDSDEIRSKIDKSVEFLR 79 

Query: 109 AQLQNSVYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPL 168 

+QL SVYGVTTGFGGSADTRTEDA+SLQKAL+EHQLCGV P+S SF +GRGLEN+LPL 
Sbjct : 80 SQLSMSVYGVTTGFGGSADTRTEDAISLQKALLEHQLCGVLPSSFDSFRLGRGLENSLPL 139 

Query: 169 EWRGAiytVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIA 228 

EWRGAM IRVNSLTRGHSAVRLWLEALTNFLNH ITPIVPLRG+ISASGDLSPLSYIA 
Sbjct: 140 EVWGAMTIRVNSLTRGHSAVRLVVLEALTNFLNHGITPIVPLRGTISASGDLSPLSYIA 199 

Query: 229 GAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXX 288 

AI+GHPD KVHV+HEG EKI++AREA++LF LE WLGPKEGLGLVNGTAVSASMAT 
Sbjct: 200 AAISGHPDSKVHVVHEGKEKILYAREAMALFNLEPVA/LGPKEGLGLVNGTAVSASMATLA 2 59 

Query: 289 XXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFA 348 

VEAMVG GSF PF+HDV RPHP Q+EVA NIR LL GS FA 
Sbjct: 260 LHDAHMLSLLSQSLTAMTVEAMVGHAGSFHPFLHDVTRPHPTQIEVAGNIRKLLEGSRFA 319 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1 1 13831716-2827-42556718445.BLASTQ4, 



Page 12 of 218 



Ol 1 Y~\T • 


349 


XXXXXXXXXXXXXGILRODRYPLRTSPOFLGPLVEDMMHAYSTLSLE-NNTTTDNPLLDV 


407 






GILRQDRYPLRTSPQ+LGPLV D++HA++ L++E +TTDNPL+DV 




Sbjct : 


320 


VHHEEEVKVKDDEGILRQDRYPLRTSPQWLGPLVSDLIHAHAVLTIEAGQSTTDNPLIDV 


379 


Ol 1 f=*T"V • 

^u.c.x _y • 


408 


ENKOTAHGGNFOASAVSISMEKTRLALALIGKLNFTOCTELLNAAMNRGLPSCLAAEDPS 


467 






ENK + HGGNFQA+AV+ +MEKTRL LA IGKLNFTQ TE+LNA MNRGLPSCLAAEDPS 




Sbjct: 


380 


ENKTSHHGGNFQAAAVANTMEKTRLGLAQIGKLNFTQLTEMLNAGMNRGLPSCLAAEDPS 


439 


Ol 1 PT*V • 


468 


LNYHGKGLDI H I AAYAS ELGHLANPVTTFVOPAEMGNOAVNSLAL I SARRTAEANDVL SL 


527 






L+YH KGLDI AAY SELGHLANPVTT VQPAEM NQAVNSLALI SARRT E+NDVLSL 




Sbjct: 


440 


LSYHCKGLDIAAAAYTSELGHLANPVTTHVQPAEMANQAVNSLALISARRTTESNDVLSL 


499 


yucl y . 




T,T.ACIHT ( YrTT.OA\7nT.RAMRL.DFKKOFDPI J IjPTTjI J nnHT J n TfiTjnV-NAT.AT.FVKTCAT.N 


J O J 






LLA+HLYC LQA+DLRA+E +FKKQF P + +L+ QH G TG ++ + L +V K L 




Sbjct: 


500 


LLATHLYCVLQAIDLRAIEFEFKKQFGPAIVSLIDQHFGSAMTGSNLRDELVEKVNKTLA 


559 


Ol 1 O T*"\ / • 


□ o*± 


KRT .FOTTTYTYr ,F PR WHnAF ^ YATflTWFT ,T . CJ ^ PC! ANVTT ,T AVNAWKVA ^ AFK A T <5T .TR F 


fid.'* 






KRLEQT +YDL PRWHDAFS+A GTWE+LSS+ + ++L AVNAWKVA+AE AISLTR+ 




Sbjct: 


560 


KRLEQTNS YDLVPRWHDAF S FAAGTWEVL SST SLS LAAVNAWKVAAAE S A I SLTRQ 


616 


Oi i on; • 
yuci y . 


O *3 *X 


VR NR F WO T P CI 9 O A P A N A YT . 9 PR T R VT . Y 9 FVR F F T ■ Ci\/Ci A R R finVFVHVOO F T T O ^NVQRTY 


/ U J 






VR FW S + +PA +YLSPRT++LY+FVREELGV+ARRGDVF+G 0+ TTG^NVS+TY 

V XV X VV k-/ » >x Xx ' X XJ kj X * v X > l X-l X I X v IvUUUVJ V » 4li\l\\jL/ V X ■ \J \J I X .X. xJfcJXiJ V kJ > X 




Sbjct: 


617 


VRETFWSAASTSSPALSYLSPRTQILYAFVREELGVKARRGDVFLGKQEVTIGSNVSKIY 


676 


Query : 


704 


EAIKDGRINHVLVKMLA 720 








EAIK GRIN+VL+KMLA 




Sbjct : 


677 


EAIKSGRINNVLLKMLA 693 





□ > gi ] 225818 |pr£ | |1314202A Phe ammonia lyase 
Length = 705 

Score = 888 bits (2294), Expect = 0.0 

Identities = 467/689 (67%), Positives = 545/689 (79%), Gaps = 20/689 (2%) 

Query: 49 SQLEIVQELLSDPTDDVVELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

+Q++IV+++L+ PTD +EL GYSL ++ DEIR+++DKSV+FL+ 

Sb j c t : 20 TQVDIVEKMLAAPTDSTLELDGYSLNLGDWSAARKGRPV11VXDSDEIRSKI 7 9 

Query: 109 AQLQNSVYGVTTGFGGSADTRTEDAVSLQKALIEHQ LCGVTPTSVSSFSVGR 160 

+QL SVYGVTTGFGGSADTRTEDA+SLQKAL+EHQ LCGV P+S SF +GR 

Sbjct: 80 SQLSMSVYGVTTGFGGSADTRTEDAISLQKALLEHQDAISLQKALCGVLPSSFDSFRLGR 139 

Query: 161 GLENTLPLEVVRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGD 220 

GLEN+LPLEWRGAM IRVNSLTRGHSAVRLWLEALTNFLNH ITPIVPLRG+ISASGD 
Sbjct: 140 GLENSLPLEVVTIGAMTIRVNSLTRGHSAVRLVVLEALTNFLNHGITPIVPLRGTISASGD 199 

Query: 221 LSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAV 280 

LSPLSYIA AI+GHPD KVHV+HEG EKI++AREA++LF LE WLGPKEGLGLVNGTAV 
Sbjct: 200 LSPLSYIAAAISGHPDSKVHVVHEGKEKILYAREAMALFNLEPVVLGPKEGLGLWGTAV 259 

Query: 281 SASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRT 340 

SASMAT VEAMVG GSF PF+HDV RPHP Q+EVA NIR 

Sbjct: 260 SASMATLALHDAHMLSLLSQSLTAMTVEA1WGHAGSFHPFLHDVTRPHPTQIEVAGNIRK 319 

Query: 341 LLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE-NNTT 399 

LL GS FA GILRQDRYPLRTSPQ+LGPLV D++HA++ L++E +T 

Sbjct: 320 LLEGSRFAVHHEEEVKVKDDEGILRQDRYPLRTSPQWLGPLVSDLIHAHAVLTIEAGQST 379 
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Query: 400 TDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPS 459 

TDNPL+DVENK + HGGNFQA+AV+ +MEKTRL LA IGKLNFTQ TE+LNA MNRGLPS 
Sbjct: 380 TDNPL I DVENKT SHHGGNFQAAAVANTMEKTRLGL AQI GKLNFTQLTEMLNAGMNRGL P S 439 

Query: 460 CLAAEDPSLNYHGKGLDIHIAAYASELGHL ANPVTTFVQPAEMGNQAVNSLALISA 515 

CLAAEDPSL+YH KGLDI AAY SELGHL ANPVTT VQPAEM NQAVNSLALISA 
Sbjct: 440 CLAAEDPSLSYHCKGLDIAAAAYTSELGHLLNFTANPVTTHVQPAEMANQAVNSLALISA 499 

Query: 516 RRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLG TGLDV- 571 

RRT E+NDVLSLLLA+HLYC LQA+DLRA+E +FKKQF P + +L+ QH G TG ++ 
Sbjct: 500 RRTTESNDVLSLLLATHLYCVLQAIDLRAIEFEFKKQFGPAIVSLIDQHFGSAMTGSNLR 559 

Query: 572 NALALEVKKALNKRLEQTTTYDLEPRWHDAF S YATGTWELLSS S PSANVTLTAVNAWKV 631 

+ L +V K L KRLEQT +YDL PRWHDAFS+A GTWE+LSS+ +++L AVNAWKV 
Sbjct: 560 DELVEKVNKTLAKRLEQTNSYDLVPRWHDAFSFAAGTWEVLSST SLSLAAVNAWKV 616 

Query: 632 ASAEKAISLTREVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQ 691 

A+AE AISLTR+VR FW S + +PA +YLSPRT++LY+FVREELGV+ARRGDVF+G Q 
Sbjct: 617 AAAE S AI SLTRQVRETFWS AAST S S P ALS YL S PRTQ I L YAFVREELGVKARRGDVFLGKQ 676 

Query: 692 QETIGSNVSRIYEAIKDGRINHVLVKMLA 720 

+ TIGSNVS+IYEAIK GRIN+VL+KMLA 
Sbjct: 677 EVTIGSNVSKIYEAIKSGRINNVLLKMLA 705 



□ > gi | 56553841 |pdbj 1T6P | H Q Chain H, Crystal Structure Of Phenylalanine Ammonia Lj 
Rhodosporidium Toruloides 

at" 



22, 



2! 



2i 



2i 



Si 



Rhodosporidium Toruloides 



Rhodosporidium Toruloides 



Rhodosporidium Toruloides 



Rhodosporidium Toruloides 



Rhodosporidium Toruloides 
56553835|pdb[lT6P|B H Chain B, 



Rhodosporidium Toruloides 
56553834|pdb|lT6P|A """ 



Rhodosporidium Toruloides 



Rhodosporidium Toruloides 
5655383llpdb|lT6J|A & Chain A, 



Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 


Crystal 


Structure 


Of 


Phenylalanine 


Ammonia 



Rhodosporidium Toruloides 
Length =714 

Score = 884 bits (2284), Expect = 0.0 

Identities = 473/724 (65%), Positives = 551/724 (76%), Gaps = 16/724 (2%) 

Query: 2 APSLDSLATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDP 61 

APSLDS++ + ANG A K A S G +Q++IV++ L+ P 

Sbjct: 2 APSLDSISHSFANG VASAKQAVNGASTNLAVAGSHLPTTQVTQVDIVEKXLAAP 55 

Query: 62 TDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSVYGVTTG 121 
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TD +EL GYSL + + DEIR+++DKSV+FL++QL SVYGVTTG 

Sbjct: 56 TDSTLELDGYSLNLGDWSAARKGRPVRVKDSDEIRSKIDKSVEFLRSQLSXSVYGVTTG 115 

Query: 122 FGGS ADTRTEDAVSLQKAL I EHQLCGVTPT S VS S F S VGRGLENTL PLE WRGAMVIRVNS 181 

FGGSADTRTEDA+SLQKAL+EHQLCGV P+S SF + GRGL EN + L PLE WRG A IRVNS 
Sbjct: 116 FGGSADTRTEDAISLQKALLEHQLCGVLPSSFDSFRLGRGLENSLPLEWRGAXT IRVNS 175 

Query: 182 LTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHV 241 

LTRGHSAVRLWLEALTNFLNH ITPIVPLRG+IS DLSPLSYIA AI+GHPD KVHV 
Sbjct: 176 LTRGHSAVRLWLEALTNFLNHGITPIVPLRGTISX--DLSPLSYIAAAISGHPDSKVHV 233 

Query: 242 LHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXX 301 

+HEG EKI++AREA +LF LE WLGPKEGLGLVNGTAVSAS AT 
Sbjct: 234 VHEGKEKI L YAREAXALFNLE PVVLGPKEGLGLVNGT AVS ASXATL ALHDAHXL SLL SQ S 293 

Query: 302 XXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXX 361 

VEA VG GSF PF+HDV RPHP Q+EVA NIR LL GS FA 
Sbjct: 294 LTAXTVEAXVGHAGSFHPFLHDVTRPHPTQIEVAGNIRKLLEGSRFAVHHEEEVKVKDDE 353 

Query: 362 GI LRQDRYPLRT S PQFLGPLVEDMMH AYSTL SLE - NNTTTDNPLLDVENKQT AHGGNFQA 420 

GILRQDRYPLRTSPQ+LGPLV D++HA++ L++E +TTDNPL+DVENK + HGGNFQA 
Sbjct: 354 GILRQDRYPLRTSPQWLGPLVSDLIHAHAVLTIEAGQSTTDNPLIDVENKTSHHGGNFQA 413 

Query: 421 SAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIA 480 

+AV+ + EKTRL LA IGKLNFTQ TE LNA NRGLPSCLAAEDPSL+YH KGLDI A 
Sbjct: 414 AAVANTXEKTRLGLAQIGKLNFTQLTEXLNAGXNRGLPSCLAAEDPSLSYHCKGLDIAAA 473 

Query: 481 AYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAV 540 

AY SELGHLANPVTT VQPAE NQAVNSLALISARRT E+NDVLSLLLA+HLYC LQA+ 
Sbjct: 474 AYTSELGHLANPVTTHVQPAEXANQAVNSLALISARRTTESNDVLSLLLATHLYCVLQAI 533 

Query: 541 DLRAMELDFKKQFDPLLPTLLQQHLG TGLDV-NALALEVKKALNKRLEQTTTYDLEP 596 

DLRA+E +FKKQF P + +L+ QH G TG ++ + L +V K L KRLEQT +YDL P 
Sbjct: 534 DLRAIEFEFKKQFGPAIVSLIDQHFGSAXTGSNLRDELVEKVNKTLAKRLEQTNSYDLVP 593 

Query: 597 RWHDAFSYATGTWELLSSSPSANVTLTAVNAWKVASAEKAISLTREVRNRFWQTPSSQA 656 

RWHDAFS+A GTWE+LSS+ +++L AVNAWKVA+AE AISLTR+VR FW S+ + 
Sbjct: 594 RWHDAF S F AAGTWEVL S S T SLSLAAVNAWKVAAAESAISLTRQVRETFWSAASTSS 650 

Query: 657 P AH AYL S PRTR VL YS FVREELGVQ ARRGDVF VGVQQ ET I G SNVS R I YE AI KDGR I NH VL V 716 

PA +YL SPRT++LY+FVREELGV+ ARRGDVF +G Q+ TIGSNVS+IYEAIK GRIN+VL+ 
Sbjct: 651 PALSYLSPRTQILYAFVREELGVKARRGDVFLGKQEVTIGSNVSKIYEAIKSGRINNVLL 710 

Query: 717 KMLA 720 
K LA 

Sbjct: 711 KXLA 714 



□ > qi I 295942 | emb | CAA31486 . 1 1 phenylalanine ammonia- lyase [Rhodotorula mucilaginosc 
gi 1 129592 | sp 1 P10248 | PALYJHORB Phenylalanine ammonia- lyase 
Length =713 

Score = 877 bits (2265), Expect = 0.0 

Identities = 469/724 (64%), Positives = 549/724 (75%), Gaps = 15/724 (2%) 

Query: 1 MAPSLDSLATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDG--HAAHQSQLEIVQELL 58 

MAPS+DS+AT++AN +NG HAA +AA ++T G +QL+IV+ +L 

Sbjct: 1 MAPSVDSIATSVANSLSNGLHAA AAANGGDVHKKTAGAGSLLPTTETTQLDIVERIL 57 
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Query: 59 SDP-TDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSVYG 117 

+D D + +L GY+LT + IR ++D SV+FL+ QL NSVYG 

Sbjct: 58 ADAGATDQIKLDGYTLTLGDWGAARRGRSVKVADSPHIREKIDASVEFLRTQLDNSVYG 117 

Query: 118 VTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVI 177 

VTTGFGGSADTRTEDA+SLQKAL+EHQLCGV PTS+ F++GRGLEN+LPLEWRGAM I 
Sbjct: 118 VTTGFGGSADTRTEDAISLQKALLEHQLCGVLPTSMDGFALGRGLENSLPLEWRGAMTI 177 

Query: 178 RVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDV 237 

RVNSLTRGH SAVR + WLEALTNFLNH ITPIVPLRG+ISASGDLSPLSYIA +ITGHPD 
Sbjct: 178 RVNSLTRGH SAVR I WLEALTNFLNHGITP I VPLRGT I SASGDLSPLSYIAASITGHPDS 237 

Query: 238 KVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXX 297 

KVHV KIM A+EAI+L GL+ WLG PKEGLGLVNGTAVS ASMAT 

Sbjct: 238 KVHV DGKIMSAQEAIALKGLQPWLGPKEGLGLVNGTAVSASMATLALTDAHVLSL 293 

Query: 298 XXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXX 357 

VEAMVG GSF PF+HDV RPHP Q+EVARNIRTLL GS +A 
Sbjct: 294 LAQALTALTVEAMVGHAGSFHPFLHDVTRPHPTQIEVARNIRTLLEGSKYAVHHETEVKV 353 

Query: 358 XXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE-NNTTTDNPLLDVENKQTAHGG 416 

GILRQDRYPLR SPQ+LGPLV DM+HA++ LSLE +TTDNPL+D+ENK T HGG 
Sbjct: 354 KDDEGILRQDRYPLRCSPQWLGPLVSDMIHAHAVLSLEAGQSTTDNPLIDLENKMTHHGG 413 

Query: 417 NFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLD 476 

F AS+V +MEKTRLA+AL+GK++FTQ TE+LNA MNR LPSCLAAEDPSL+YH KGLD 
Sbjct: 414 AFMASSVGNTMEKTRLAVALMGKVSFTQLTEMLNAGMNRALPSCLAAEDPSLSYHCKGLD 473 

Query: 477 IHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCT 536 

I AAY SELGHLANPV+T VQPAEMGNQA+NSLALISARRTAEANDVLSLLLA+HLYC 
Sbjct: 474 IAAAAYTSELGHLANPVSTHVQPAEMGNQAINSLALISARRTAEANDVLSLLLATHLYCV 533 

Query: 537 LQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEP 596 

LQAVDLRAME + K F + P+ + LL+QH G L + +V+K++ KRL+Q +YDLE 
Sbjct: 534 LQAVDLRAMEFEHTKAFEPMVTELLKQHFG-ALATAEVEDKVRKSIYKRLQQNNSYDLEQ 592 

Query: 597 RWHDAFSYATGTVVELLSSSPSAIWTLTAVNAWKVASAEKAISLTREVRNRFWQTPSSQA 656 

RWHD FS ATG WE L+ V+L ++NAWKVA AEKAI+LTR VR+ FW PSS + 

Sbjct: 593 RWHDTF S VATGAWEAL AGQ EVSLASLNAWKVACAEKAIALTRSVRDSFWAAPSSSS 649 

Query: 657 PAH AYL S PRTRVL YS FVREELGVQARRGDVFVGVQQET I GSNVSRI YEAI KDGRINHVLV 716 

PA YL S PRTRVL YS FVREE +GV+ARRGDV+ +G Q+ TIG+NVSRIYEAIK G I VLV 
Sbjct: 650 PALKYLSPRTRVLYSFVREEVGVKARRGDVYLGKQEVTIGTNVSRIYEAIKSGCIAPVLV 709 

Query: 717 KMLA 720 
KM+A 

Sbjct: 710 KMMA 713 



D > gi | 4127289 | emb | CAA09013 . 1 1 phenylalanine ammonium lyase [Amanita muscaria] 
gi 1 30580473 | sp | 093967 1 PALY__AMAMU Phenylalanine ammonia- lyase 
Length = 740 

Score = 466 bits (1198), Expect = e-129 

Identities = 283/691 (40%), Positives = 400/691 (57%), Gaps = 28/691 (4%) 

Query: 51 LEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFL--K 108 

LE +EL +++ G +L+ ++ RV KS + K 

Sbjct: 53 L E AYREL EG YKNGRA I K VDGQTL S I AAVAAAAR YN AAVELDE S PL VKERVRK SQL A I ANK 112 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4, 



Page 16 of 218 



Query: 109 AQLQNSVYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVG--RGLENT- 165 

SVYG++TGFGGSADTRT+ + L AL++HQ G+ PTS V + NT 

Sbjct: 113 VSTGASVYGLSTGFGGSADTRTDKPMLLGFALLQHQHVGILPTSTEPLDVLPLQDANNTS 172 

Query: 166 L PLE WRGAMVI RVNSLTRGH S AVRLWLE ALTNFLNHR I TP I VPLRGS I S ASGDL S PL S 225 

+P +RGA++IR+NSL RGHS +R ++E + L + P+VPLRGSIS+SGDLSPLS 
Sbjct: 173 MPEAWIRGAILIRMNSLIRGHSGIRWELIEKMRELLAANVIPWPLRGSISSSGDLSPLS 232 

Query: 226 YIAGAITGHPDVKVH--VLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSAS 283 

YIAG I G+P +KV+ G +1 +++ + +L +E L KE LG++NGTA SAS 

Sbjct: 233 YIAGTIIGNPSIKVYHGPSKSGIRQIGSSKDVLALHNIEPFPLESKEPLGILNGTAFSAS 292 

Query: 284 MATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLS 343 

+A EA++G + S APFIH RPHPGQVE A NI LL 

Sbjct: 293 VAALALNEAIHLVLLAQVCTAMGTEALIGTRASHAPFIHATARPHPGQVECAENIWNLLD 352 

Query: 344 GSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENN--TTTD 401 

GS A LRQDRYPLRTSPQFLGP +ED++ A+ T++ EN TD 

Sbjct: 353 GSKLAQLEEHEVRLEDDKYTLRQDRYPLRTSPQFLGPQIEDIISAFQTVTQECNYLPATD 412 

Query: 402 NPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL 461 

NPL+D E ++ HGGNFQA AV+ +MEKTRLAL +GKL F+Q TEL+N AMNRGLP + 
Sbjct: 413 NPL I DGETGE SHHGGNFQAMAWNAMEKTRLALHHVGKLLF SQSTEL WPAMNRGL PPS V 472 

Query: 462 AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEA 521 

AA DPSLNYH KGLDI AAY +E A P T +Q AEM NQAVNSLALI SAR T + 
Sbjct: 473 AATDPSLNYHAKGLDIATAAYVAE AT PGPTH I QS AEMHNQAVNSLAL I S ARAT IT S 528 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGL DVNALALEV 578 

+VL+ L+AS+LY QA+DLRA++ +F D ++ L + G+ L + L + 
Sbjct: 529 LEVLTSLIASYLYILCQALDLRALQREFLPGLDIIIREELRSSFGSFLSSEQMEKLQQNL 588 

Query: 579 KKALNKRLEQTTTYDLEPRWHDAFSYATGTWELLSSS PSANVTLTAVNAWKVAS 633 

A L++TTT D R + ++ +++ + S PS+ L++V++++ + 

Sbjct: 589 TSAFEDHLDKTTTMDNTDRMTTMAATSSSVLLQFFTDSGASVPPSSCDLLSSVSSFQSSV 648 

Query: 634 AEKAISLTREVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVF 687 

A ++ L ++R + PA Y+ +TR +Y F+R +GV+ + + 

Sbjct: 649 ATRSSVLMDDLRKEYIFGDRGPTPASQYIG-KTRPVYQFIRTTIGVRKHGSENYNKFYNG 707 

Query: 688 VGVQQETIGSNVSRIYEAIKDGRINHVLVKM 718 

+GV+ TIG N+SRIYE+I+DG++ ++V + 
Sbjct: 708 LGVEDVTIGQNISRIYESIRDGKMQSIIVSL 738 



□ > gi | 46096230 | gb[ EAK81463 . 1 1 PALY_USTMA Phenylalanine ammonia- lyase [Ustilago ma} 
gi | 49066806 1 ref | XP_397693 . 1 [ PAL Y_U S TMA Phenylalanine ammonia- lyase. [Ustilago may 
Length = 724 

Score = 436 bits (1121), Expect = e-120 

Identities = 290/728 (39%), Positives = 406/728 (55%), Gaps =: 41/728 (5%) 

Query: 23 APTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXX 82 

APT PAR PGL Q +++ S T+ W + GY+L 

Sbjct: 2 APTADVLPPVEASTR- PGL LVQPSDTKLRKAS S FRTEQ W- 1 DGYNLKI QGLVAS A 55 

Query: 83 XXXXXXXXQNDDEIRARVDKSVDFLKAQLQN- - SVYGVTTGFGGSADTRTEDAVSLQKAL 140 

E R R+D SV L A+L S+YG+ TGFGGSAD+RT + +LQ AL 
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Sbjct : 56 RYGHVPVLDPSAETRKRIDDSVQSLIAKLDRGESIYGINTGFGGSADSRTANTRALQLAL 115 

Query: 141 I EHQLCGVTPTS VS S F S VGRG LENT L PLEWRGAMVI RVNSLTRGH S 187 

+ + Q CGV P S+F G L +T +P VRGA+V+R++SL RGHS 

Sbjct: 116 LQMQQCGVL PVP - STF PTGE PS S APFAL PLTDTE S SL IMPEAWVRGAI WRL S SLMRGH S 174 

Query: 188 AVRLWLEALTN-FLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGT 246 

VR VL+ + FL + +TP+VP+R SISASGDLSPLSY+AGA+ G + V 
Sbjct: 175 GWWEVLDKMQKLFLQNNVTPWPVRS S I S ASGDL S PL S YVAGALAGQRGI YC FVTDGRG 234 

Query: 247 EKI-MFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXX 305 

+++ + A EA + + V PKE LGL+NGTA SAS+A 
Sbjct: 235 QRVKVT ADE ACRMHK I TPVQ YE PKE ALGLLNGT AF S AS VAGLAT YE AENL ASLTQLTT AM 294 

Query: 306 XVE AMVGQQG S F APF I HDVC R PH PGQ VE VARN I RTLL SG S S F AXXXXXXXXXXXXX - - G I 363 

VEA+ G SFAPFIH++ RPHPGQ++ A+ IR LLSGS A G 
Sbjct: 295 AVEALKGTDASFAPFIHEIARPHPGQIKSAKFIRALLSGSRLAEHLENEKHVLFSEDNGT 354 

Query: 364 LRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENK--QTAHGGNFQAS 421 

LRQDRY LRT+ Q++GP +ED+ +A ++ +E N+TTDNP++D + + HGGNFQA 
Sbjct: 355 LRQDRYTLRTASQWVGPGLEDIENAKRSVDIEINSTTDNPMIDPYDGDGRIHHGGNFQAM 414 

Query: 422 AVS I SMEKTRLAL AL I GKLNFTQC T ELLNAAMNRGL P SC L AAE -DPS LNYHGKGLD I H I A 480 

A+ + ++EK RLAL +GK+ F Q TEL+N AMNRGLP+ LA+ D SLN+H KG+DI +A 
Sbjct: 415 AMTNAVEKIRLALCAMGKMTFQQMTELVNPAMNRGLPANLASTPDLSLNFHAKGIDIALA 474 

Query: 481 AYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAV 540 

+ SEL L NPV+T VQ AEM NQA+NSLALIS R+T +A + LS + + A LY QA+ 
Sbjct: 475 SVTSELMFLGNPVSTHVQSAEMANQAINSLALISGRQTLQAIECLSMIQAWSLYLLCQAL 534 

Query: 541 DLRAMELDFKKQFDPLLPTLLQQHLGTGLD VNALALEVKKALNKRLEQTTTYDLEPR 597 

D+RA++ +Q L+ L H G +D +A +V K+++KRL++T++ DL R 

Sbjct: 535 DIRALQYKVAEQLPTLILASLHSHFGEWMDETKQQEIAAQVLKSMSKRLDETSSKDLRDR 594 

Query: 598 WHDAF S YATGT WELL S S S PS ANVT - - LTAVNAWKVAS AEKAI SLTREVRNRFWQT PS SQ 655 

+ + A+ +V S PS L + W+ + R+V F P + 

Sbjct: 595 LVETYQDASSVLVRYFSELPSGGGADPLRNIVKWRATGVADTEKIYRQVTIEFLDNPYAC 654 

Query: 656 APAHAYLSPRTRVLYSFVREELGVQARRGD VFVG- -VQQETIGSNVSRIYEAIKDGR 710 

+H L +T+ Y FVR+ LGV + F G Q T G VS IY +I+DG 

Sbjct: 655 HASH--LLGKTKRAYEFVRKTLGVPMHGKENLNEFKGEFEQWNTTGGYVSVIYASIRDGE 712 

Query: 711 INHVLVKM 718 

+ ++L ++ 
Sbjct: 713 LYNMLSEL 720 



□ > gi [ 15824531 1 gb | AAL09388 . 1 1 phenylalanine ammonia-lyase [Ustilago maydis] 
gi | 30580484 | , sp[Q96V77 | PALYJSTMA Phenylalanine ammonia-lyase 
Length = 724 

Score = 428 bits (1101), Expect = e-118 

Identities = 287/728 (39%), Positives = 404/728 (55%), Gaps = 41/728 (5%) 

Query: 23 APTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXX 82 

APT PAR PGL Q +++ S T+ W + GY+L 

Sbjct: 2 APTADVLPPVEASTR- PGL LVQPSDTKLRKASSFRTEQW- IDGYNLKIQGLVASA 55 

Query: 83 XXXXXXXXQNDDEIRARVDKSVDFLKAQLQN- - SVYGVTTGFGGSADTRTEDAVSLQKAL 140 
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+ E R R+D SV L A+L S+YG+ TGFGGSAD+RT + +LQ AL 
Sbjct: 56 RYGHVTRPRPSAETRKRIDDSVQSLIAKLDGGESIYGINTGFGGSADSRTANTRALQLAL 115 

Query: 141 I EHQLCGVT PT S VS SF S VGRG LENT L PLEWRGAMVI RVNSLTRGH S 187 

++ Q CGV P S+F G L +T +P VRGA+V+R++SL RGHS 

Sbjct: 116 LQMQQCGVLPVP-STFPTGEPSSAPFALPLTDTESSLIMPEAWVRGAIWRLSSLMRGHS 174 

Query: 188 AVRLWLEALTN-FLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGT 246 

VR VL+ + FL + +TP+VP+R S I S ASGDL S PLS Y + AGA+ G + V 
Sbjct: 175 GVRWEVLDKMQKLFLQNNVTPWPVRSSISASGDLSPLSYVAGALAGQRGIYCFVTDGRG 234 

Query: 247 EKI -MFAREAI SLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXX 305 

+++ + A EA + + V PKE LGL+NGTA SAS+A 
Sbjct: 235 QRVKVT ADEACRMHK I T PVQ YE PKEALGLLNGT AF S AS VAGL AT YE AENL ASLTQLTTAM 294 

Query: 306 XVEAMVGQQGS F APF I HDVCRPH PGQVEVARNI RTLLSGS SF AXXXXXXXXXXXXX - - G I 363 

VEA+ G SFAPFIH++ RPHPGQ++ A+ IR LSGS A G 
Sbjct: 295 AVEALKGTDASFAPFIHEIARPHPGQIKSAKFIRAHLSGSRLAEHLENEKHVLFSEDNGT 354 

Query: 364 LRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENK--QTAHGGNFQAS 421 

LRQDRY L+T+ Q++GP +ED+ +A ++ E N+TTDNP++D + + HGGNFQA 
Sbjct: 355 LRQDRYTLQTASQWVGPGLEDIENAKRSVDFEINSTTDNPMIDPYDGDGRIHHGGNFQAM 414 

Query: 422 AVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAE-DPSLNYHGKGLDIHIA 480 

A++ ++EK RLAL +GK+ F Q TEL+N AMNRGLP+ LA+ D SLN+H KG++I +A 
Sbjct: 415 AMTNAVEKIRLALCAMGKMTFQQMTELVNPAMNRGL 474 

Query: 481 AYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAV 540 

+ SEL L NPV+T VQ AEM NQA NSLALIS R+T +A + LS + + A LY QA+ 
Sbjct: 475 SVTSELMFLGNPVSTHVQSAEMANQAFNSLALISGRQTLQAIECLSMIQAWSLYLLCQAL 534 

Query: 541 DLRAMELDFKKQFDPLLPTLLQQHLGTGLD VNALALEVKKALNKRLEQTTT YDLE PR 597 

D+RA++ +Q L+ L H G +D +A +V K+++KRL++T++ DL R 

Sbjct: 535 DIRALQYKVAEQLPTLILASLHSHFGEWMDETKQQEIAAQVLKSMSKRLDETSSKDLRDR 594 

Query: 598 WHDAF S YATGTWELLS S S P S ANVT - - LTAVNAWKVAS AEKAI SLTREVRNRFWQT PS SQ 655 

+ + A+ +V S PS L + W+ + R+V F P + 

Sbjct: 595 LVETYQDASSVLVRYFSELPSGGGADPLRNIVKWRATGVADTEKIYRQVTIEFLDNPYAC 654 

Query: 656 APAHAYLSPRTRVLYSFVREELGVQARRGD VFVG- - VQQETIGSNVSRIYEAIKDGR 710 

+H L +T+ Y FVR+ LGV + F G Q T G VS IY +I+DG 

Sbjct: 655 HASH--LLGKTKRAYEFVRKTLGVPMHGKENLNEFKGEFEQWNTTGGYVSVIYASIRDGE 712 

Query: 711 INHVLVKM 718 

+ ++L ++ 
Sbjct: 713 LYNMLSEL 720 



□ > gi I 40738860 | gb | EAA58050 . 1 1 B hypothetical protein AN6075.2 [Aspergillus nidular 

gi 1 49097504 1 ref | XP„410212 . 1 1 S hypothetical protein AN6075.2 [Aspergillus nidulan 
Length = 701 

Score = 428 bits (1100) , Expect - e-118 

Identities = 267/643 (41%), Positives = 381/643 (59%), Gaps = 26/643 (4%) 

Query: 93 DDE I RARVDKSVDFLKAQLQN--SVYGVTTGFGGSADTRTEDAVSLQKAL I EHQLCGVT P 150 

D + +D S+ LK +L SVYGV TGFGGSAD+RT + +LQ AL++ GV 
Sbjct: 64 DPAVLENIDASIRLLKDRLNQGYSVYGVNTGFGGSADSRTDKMTALQSALLQLTQAGVLL 123 
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Query: 151 T S VS S F S VGRGLEN- TL PLEVVRGAMVI RVNSLTRGH S AVRL WLE ALTNFLNHR I T P I V 209 

S S + + LE+ +P VRG M+ R NS RGHSAV+L +L+ + + L HRITPIV 
Sbjct: 124 ESDKSGNQNKLLESHAMPASWVRGTMLARCNSNLRGHSAVKLSILQSIVKLLQHRITPIV 183 

Query: 210 PLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPK 269 

PLRGS I SASGDL PLSYIAGAI G+PDV V V +IM + E + GLEA LGPK 

Sbjct: 184 PLRGSISASGDLMPLSYIAGAIEGNPDVYVQVDGLDMPRIMKSIEGLQYAGLEAQKLGPK 243 

Query: 270 EGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHP 329 

EGLGL+NGT+ SA++A+ +EA+ G S+ PFI V RPH 

Sbjct: 244 EGLGL INGTST S AAVASLVL YETNQL S VLVQAL S AMGLEALTGT AES YH PFI S AV- RPHD 302 

Query: 330 GQVEVARNI RTLL SG S S F AXXXXXXXXXXXXXG I LRQDRYPLRT S PQFLG PLVEDMMHAY 389 

GQVE A N+ +LL GS L QDRY LR PQ++GP +ED+ + A+ 

Sbjct: 303 GQVEC ANNLL SLLRGSKLVQGLDGQKFQDR PG - - L I QDRYALRC VPQWVGPQLEDLLL AH 360 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

+ + E N+T DNPL+DV++K GGNFQA +++ +MEKTR L + G+L F+Q TE++ 
Sbjct: 361 RQVTTELNSTCDNPLVDVKSKSIYSGGNFQAVSITSAMEKTRQCLQMFGRLIFSQATEMI 420 

Query: 450 NAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNS 509 

+ ++N GLP+ L A+DPSL++ KG+DI +A+Y +ELG+L+NPV++ VQ AEM NQA+NS 
Sbjct: 421 DPSINNGLPTNLVADDPSLSFTMKGVDISMASYMAELGYLSNPVSSHVQSAEMRNQAINS 480 

Query: 510 LALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGL 569 

+AL+SAR + +A +VLSL+ A +Y QA+DLR + F ++ P L ++ ++ L L 
Sbjct: 481 MALVSARYSMQAVEVLSLMCACDVYICCQALDLRVLHNTFLEKAIPQLHSVTERVLSPFL 540 

Query: 570 DVNAL ALEVKKALNKRLEQT - - TT YDLE P - - RWHDAF S YATGT WELL S S S PS ANVTLTA 625 

AL ++ + +L+ + LQT TLPRH A ++E L S +L 

Sbjct: 541 PQPALE- DLNRSLDQHLTQTWPMTNRLSPADRVHTVI EKAI PVLLENLKS - - HRGPSLGD 597 

Query: 626 VNAWKVASAEKAISLTREVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRG- 684 

+ WK + + +E+ F + P + YL + LY VR+ELG+ +G 

Sbjct: 598 L ETWK S Q ARNLLNWYQE I AE S F F VK PHT A DYLGEGAKALYVMVRQELGI PFHQGF 653 

Query: 685 DVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ + G ++T GS +S IYEAI+D R+ L++ L 
Sbjct: 654 IEHPTVENEILNGRPKKTTGSWISIIYEAIRDSRLMGPLIQAL 696 



□ > gi | 32423291 1 ref |XP_332083 . 1 1 El hypothetical protein [Neurospora crassa] 

gi | 28920117 | gb | EAA29498 . 1 1 S hypothetical protein [Neurospora crassa] 
Length = 762 

Score = 371 bits (952), Expect = e-101 

Identities - 254/695 (36%), Positives = 364/695- (52%) , Gaps = 74/695 (10%) 

Query: 66 VEL SG YSLTXXXXXXXXXXXXXXXXQNDDE I RARVDK S VDFLKAQLQ- - NS VYGVTTGFG 123 

+E+SG +LT +D + +VD+S+ L+ ++Q + +YGV TGFG 
Sbjct: 29 IEI SGSNLTI ADWAVSLHGAKAHLSDDTQ QVBRSIALLEERIQAGDVIYGVNTGFG 85 

Query: 124 GSADTRT EDAVSLQKALIEHQLCGVTPTSV SSFSVGRGLEN TLPL 168 

GSADTRT E + LQ AL++H G+ + S+ G+ +N LP 

Sbj ct : 86 GSADTRTDAGSEPLMRLQGALVQHLNVGILTHADKDRDGSNSWAGKPYDNELLRSHALPS 145 

Query: 169 EWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIA 228 
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WR M+IR NSL RGHS VR +++E + LN + PIVPLRGSISASGDLS LSYIA 
Sbjct: 146 PWRATMLIRCNSLMRGHSGVRPLIMENILKLLNRDMVPIVPLRGSISASGDLSTLSYIA 205 

Query: 229 GAITGHPDV--KVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMAT 286 

GA+ G+PD+ K H TE 1+ A +A+SL GLE V KEGLG+ NGTA S + A+ 
Sbjct: 206 GALEGNPDIYLKARKPHNRTE-ILPADKALSLAGLEPVRFQVKEGLGITNGTAPSCATAS 264 

Query: 287 XXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSS 346 

EA+ G ++ PFI V RPHPGQ E A NI L+GS 
Sbjct: 265 I AIQEANQLAVLVQLLTAMGTEALAGTAANYHPF I S SV- RPHPGQAEAASNILAFLAGSK 323 

Query: 347 FAXXXXXXXXXXXXXGILR QDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

A +R QDRY LRT+PQ++GP +ED+ A + E N+TTDNP 

Sbjct: 324 IAAPCEAHPESEDEPAKVRGLAQDRYALRTAPQWIGPQLEDLELATKQVQTELNSTTDNP 383 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAA 463 

L+D + HGGNFQA A++ +MEKT LAL +G+L + Q +ELLN N+GLP L+A 
Sbjct: 384 LIDPTSGLIHHGGNFQAMALTSAMEKTLLALQNLGRLLYAQSSELLNNMTNKGLPPNLSA 443 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

++PS +Y KG D+++AAY +EL +LA P++ VQ AEM NQ+VNS+AL++AR EA + 
Sbjct: 444 DE P S Q S YTC KGFDVNMAAYMAELAYLAK PIS PHVQVAEMNNQ S VN SMALVAARYAL EAVE 503 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALN 583 

V++L + A+ + +Y QA+DLR ++L+F++ L L+ H+ +L+ K+ + 

Sbjct: 504 WNLMAATYIYVLCQALDLRVLQLEFREALSVRLRDLVLSHV ARQRSLKSKEEEH 558 

Query: 584 KRLEQTTT YDLEPRWHDAF SYATGT WELL S S S PS ANVTLTAVNAWKVAS AEKAI SLTR - 642 

KL+ + + R G + E+ +L VA+ + A+ 

Sbjct: 559 KGLSEVDITESQRR AGKLAECILDQWDKLASLDVAERASVATKQSALDALEL 610 

Query: 643 EVRNRFWQTPSSQA PAH AYL S PRTRVLYS F 672 

E R W QA +LS + V+Y F 

Sbjct: 611 LHCGTEYGRRTWGFSDLQAYHLKTARWADCYGDHRNALLEGKQDTRRWLSGGSTWYDF 670 

Query: 673 VREELGVQARRGDVFVGVQQETIGSNVSRIYEAIK 707 

VR+EL RG V + ++R+ EAI + 

Sbjct: 671 VRKELKT PLNRG WDHPPLLKEQLTRLKEAIR 702 



□ > gi 1 40739638 | gb 1 EAA58828 . 1 1 S hypothetical protein AN3897.2 [Aspergillus nidulai 

gi [ 49093146 | ref | XP_408034 . 1 1 El hypothetical protein AN3897.2 [Aspergillus nidulan 
Length = 543 

Score = 368 bits (944), Expect = e-100 

Identities = 230/552 (41%), Positives - 309/552 (55%), Gaps = 25/552 (4%) 

Query: 175 MVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGH 234 

MV R NSL RGHSAVR+ ++ L +N TP+VPLRGS I SASGDL+PL+YIAGA+ G+ 
Sbjct: 1 MVARCNSLIRGHSAVRIDIVRNLATMINEDYTPWPLRGSISASGDLTPLAYIAGALEGN 60 

Query: 235 PDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXXXX 294 

PD+ V +KI+ A A+ GLE + PKE LGL+NGTA S A+ 

Sbjct: 61 PDIYVQCGGTKDDKIVTADAALKELGLEPLTFRPKEALGLLNGTAFSTGAASLVLFEANQ 120 

Query: 295 XXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXX 354 

EA++G +F PFI + RPHPGQ EVA NI LS S 
Sbjct: 121 LILLTQVLTAMTTEALLGTMRNFDPFIAEA-RPHPGQKEVAANIFRFLSDSQLTTDHDHS 179 
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Query: 355 XXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAH 414 

L QDRYPLRT+ Q++GP VE+M A + +++E N+TTDNPL DV N H 
Sbjct: 180 PSDND LAQDRYPLRTASQWIGPHVENMALAQAQVAIELNSTTDNPLFDVANDTIHH 235 

Query: 415 GGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKG 474 

GGNFQA ++ + +MEKT A+ +GKL F QC+EL+N +++GLP L A+DPSL++ KG 
Sbjct: 236 GGNFQAMSITSAMEKTTSAMQTLGKLVFGQCSELINPMLSKGLPPNLCADDPSLSFALKG 295 

Query: 475 LDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLY 534 

+DI++A+Y SELG+L NPV+ FVQ A+ + NQ VNSLALI AR A+A +V SL+ ASH+Y 
Sbjct: 296 VDINMASYMSELGYLNNPVSNFVQSADV^ 355 

Query: 535 CTLQAVDLRAMELDF KKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTT 590 

QAVDLR + F +K L Q L T D+N L E+ + N T 
Sbjct: 356 ALCQAVDLREIHRTFETIARKHWEYTSDLFGQSL-TDNDINTLWGELMRHWN CTA 410 

Query: 591 TYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAWKVASAEKAISLTREVRNRFWQ 650 

T DLE R AS GT+ L S S ++ V W+ + R ++ 

Sbjct: 411 TLDLEQRATTAVSQTMGTLFILSSKPSSPSIDGNWREWQSTVTDLLKYHCAANRKAYFT 470 

Query: 651 T PS SQAPAHAYL S PRTRVL YS FVREELGVQARRGDVFVGV QQETIGSNVSRIY 703 

P P L + +Y+FVR+ L V +G V + TIGS + + IY 

Sbjct: 471 DP PTGKLLCSSSAKIYNFVRDTLKVPMHKGLVDHPTYPSGCEGDKRTIGSHIGTIY 526 

Query: 704 EAIKDGRINHVL 715 

A+++G+ VL 
Sbjct: 527 AALREGQFMSVL 538 



□ > qi [ 42553215 | gb | EAA7 6058.1 1 El hypothetical protein FG09311.1 [Gibberella zeae PI 

gi [ 46134925 ] ref | XP_3 89487 . 1 1 S hypothetical protein FG09311.1 [Gibberella zeae PH 
Length = 720 

Score = 367 bits (942), Expect = e-100 

Identities = 247/677 (36%), Positives - 353/677 (52%), Gaps - 43/677 (6%) 



Query : 


68 


LSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGS 


125 






L G SL D+ + + R++ SVD L L + VYGV TGFGGS 




Sbjct: 


31 


LDGNSLDIASLVAVARYGIEPEISKDEDLARRINLSVDALAEYLSHKYWYGVNTGFGGS 


90 


Query: 


126 


ADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLE--NTLPLEVVRGAMVIRVNSLT 


183 






AD RT+D + Q +++H + +S + E + +P + VRGA++ R N 




Sbjct: 


91 


ADVRTDDWLENQ IGVLQHTQ S AI I T S SDKNLGGNSERE PSHVMPPKWVRGAI LARANQNM 


150 


Query : 


184 


RGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLH 


243 






RG S+VRL VLE L L+H ITP+VP+RG+ISASGDL P+SYIAGA+TG+PD+ V V 




Sbjct: 4 


151 


RGQSSVRLEVLERLIKLLHHDITPLVPIRGTISASGDLMPMSYIAGAVTGNPDIFVQVGK 


210 


Query : 


244 


EGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXX 


303 






+ K+M + +A+ GL LGPKE LGL+NGTA S S+A+ 




Sbjct: 


211 


GTSAKVMPSDKALQQNGLSPSGLGPKEALGLINGTAPSVSLASLVLHESQQLTLLAQVLT 


270 


Query : 


304 


XXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGI 


363 






E+M G APFIH V RPHPGQ+E A NIR+ L GS F 




Sbjct: 


271 


AFTAESMGGNVEWTAPFIHAV-RPHPGQIEAAANIRSFLQGSEFWGLENRKRTGDG 


326 


Query: 


364 


LRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENK QTAHGGN 


417 
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L QDRY RTSPQ++GP +ED+ + A +++E N+T+DNPL+D K + GGN 

Sbjct: 327 LWQDRYSTRTSPQWIGPYLEDLLLAQRQITVELNSTSDNPLVDATEKDRKWGEVYSGGN 386 

Query: 418 FQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDI 477 

FQA AV+- +M+KTRLAL + IG+ + F+Q +E + +N N GL + L D N+ KG+D+ 
Sbjct: 387 FQAVAVTSAMDKTRLALQMIGRMLFSQVSEMINPCTNNGLEANLNVSDKE-NFTMKGIDV 445 

Query: 478 H I AAY AS ELGHL ANP VTTF VQ P AEMGNQ AVN S L AL I S ARRT AE ANDVL SLLL AS HL YC TL 537 

+ + +AY SEL LA+PV+ + V AEM NQ +NSLAL+SARRT EA D+ + + + A H+Y + 
Sbjct: 446 NMSAYMSELAALAHPVSSHVMSAEMHNQGINSLALLSARRTMEAADLVAHMCACHIYVSC 505 

Query: 538 QAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPR 597 

QAV+LRA F + + D +K+KL+ +E 

Sbjct: 506 QAVELRATHRLFLETLHDKI KAKDGPFHVFRLNKSALKDLGEKVLAWEKA 556 

Query: 598 WHDAF S YATGTWELL S S S PS ANVTLT AVNAWKVAS AEKAI SLTREVRNRFWQTPS S 654 

W+D + + + A VT + E++SS 

Sbjct: 557 WYDHNAGCWKDRIVPTVDAAMAPVTQYLTSEEMDCPMSSLAVFRGELHKYIVEVASSIFY 616 

Query: 655 QAPAHAYLSPRTRVLYSFVREELGVQARRG DVFVGVQ QETIGSN 698 

L T LY+++R +LGV + G D Q ++TIGS 

Sbjct: 617 PNMAI RPVDVATKLGDGT APL YAWI RSKLGVPTQCG I DDDPL YNAQKGLPTEGKKT I GSW 676 

Query: 699 VS R I YE A I KDGR I NH VL 715 

VS +YE++KD + + V+ 
Sbjct: 677 VSIVYESLKDDMMDWM 693 



□ > qi I 32140421 1 gb | AAP59438 . 1 1 





19310727 


gb| AAL85094 


1| 


gi 


15028193 


gb| AAK76593 


1| 


gi 


20197947 


gb| AAM15324 


1| 


gi 


28058755 


gb| AA029949 


11 


gi 


15228074 


ref |NP_181241. 


gi 


25292167 


pir | |G84787 


E 



el phenylalanine ammonia lyase [Arabidopsis thaliana] 
l£i putative phenylalanine ammonia lyase PALI [Arabidops 
El putative phenylalanine ammonia lyase PALI [Arabidops 
B phenylalanine ammonia lyase (PALI) [Arabidopsis thai 
S Unknown protein [Arabidopsis thaliana] 

13 phenylalanine ammonia-lyase 1 (PALI) [Arabidopsis 
phenylalanine ammonia lyase (PALI) [imported] - Arabido 



thaliana 
Length = 725 



Score = 357 bits (915), Expect = 9e-97 

Identities = 248/696 (35%), Positives = 363/696 (52%), Gaps - 39/696 (5%) 

Query: 43 GHAAHQ SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G AA Q S L+ V+ + + + + W L G +LT + + RA 

Sbjct: 39 GAAAEQMKGSHLDEVKRMVAEFRKPWNLGGETLTIGQVAAISTIGNSVKVELSETARAG 98 

Query: 100 VDKS VDFLKAQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQK AL I EHQLCGVT PT S VS S F S . 157 

V+ S D++ + YGVTTGFG ++ RT++ V+LQK LI G+ F 
Sbjct: 99 VNAS SDWVME SMNKGTDS YGVTTGFGAT SHRRTKNGVALQKEL I RFLNAG I FG 151 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 

+ +TLP R AM++R+N+L +G S +R +LEA+T+FLN+ ITP +PLRG+I+A 
Sbjct: 152 STKETSHTLPHSATRAAMLVRINTLLQGFSGIRFEILEAITSFLNNNITPSLPLRGTITA 211 



Query: 218 SGDLSPLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEAW- -LGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K + + A EA L G+ + L PKEGL LV 

Sbjct: 212 SGDLVPLSYIAGLLTGRPNSKAT GPNGEALTAEEAFKLAGISSGFFDLQPKEGLALV 268 
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Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + MA+ E M G+ F + + HPGQ+E A 

Sbjct: 269 NGTAVGSGMASMVLFET1WLSVLAEILSAVFAEVMSGKP-EFTDHLTHRLKHHPGQIEAA 327 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GSS + +QDRY LRTSPQ+LGP +E + +A ++ E 

Sbjct: 328 AIMEHILDGSSYMKLAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRYATKSIERE 386 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 387 INSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNN 446 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS 
Sbjct: 447 GLPSNLTASRNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLIS 506 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

+R+T+EA D+L L+ + L QAVDLR +E + ++ + + ++ L TG++ 

Sbjct: 507 SRKTSEAVDILKLMSTTFLVAICQAVDLRHLEENLRQTVKNTVSQVAKKVLTTGVNGE-- 564 

Query: 575 ALEVKKALNKRL EQTTT YDLE P - - RWHDAF S YATGTWE - -LLSSSP S ANVTLT 624 

L + K L EQ TY +P + +V+ L++ N + 

Sbjct: 565 - LH P SRFC EKDLLKWDREQVYT YADDPC S AT YPL I QKLRQVI VDH AL INGE S EKNAVT S 623 

Query: 625 AVNAWKVASAEKAISLTREVR-NRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARR 683 
+ EL +EV R + A + R+ LY FVREELG 
\r Sbjct: 624 IFHKIGAFEEELKAVLPKEVEAARAAYDNGTSAIPNRIKECRSYPLYRFVREELGT 679 

Query: 684 GDVFVGVQQET IGSNVSR I YE AI KDGRINHVLVKML 719 

++ G + + G + + + AI +G+I ++ + L 
Sbjct: 680 - ELLTGEKVT S PGEEFDKVFTAI C EGK 1 1 D PMMECL 714 



□ > gi 1 1171991 1 sp 1 P3551Q | PAL1_ARATH Phenylalanine ammonia- lyase 1 
gi | 497419 | gb| AAC18870 . 1 1 phenylalanine ammonia lyase [Arabidopsis thaliana] 
h Length = 725 

Score = 354 bits (909), Expect = 5e-96 

Identities = 247/696 (35%), Positives = 362/696 (52%), Gaps = 39/696 (5%) 

Query: 43 GHAAHQ SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G AA Q S L+ V+ + + + + W L G +LT + + RA 

Sbjct: 39' GAAAEQMKGSHLDEVKRMVAEFRKPWNLGGETLTIGQVAAISTIGNSVKVELSETARAG 98 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V+ S D++ + YGVTTGFG ++ RT++ V+LQK LI G+ F 
Sbjct: 99 WASSDWVMESMNKGTDSYGVTTGFGATSHRRTKNGVALQKELIRFLNAGI FG 151 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 

+ +TLP R AM++R+N+L +G S +R +LEA+T+FLN+ ITP +PLRG+I+A 
Sbjct: 152 STKETSHTLPHSATRAAMLVRINTLLQGFSGIRFEILEAITSFLNNNITPSLPLRGTITA 211 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K + + A EA L G+ + L PKEGL LV 

Sbjct: 212 SGDLVPLSYIAGLLTGRPNSKAT GPNGEALTAEEAFKLAGI S SGFFDLQPKEGLALV 268 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + MA+ E M G+ F + + HPGQ+E A 

Sbjct: 269 NGTAVGSGMASMVLFETNVLSVLAEILSAVFAEVMSGKP-EFTDHLTHRLKHHPGQIEAA 327 
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Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GSS + +QDRY LRTSPQ+LGP +E + +A + + E 

Sbjct: 328 AVMEHILDGSSYMKLAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRYATKSIERE 386 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + + SM+ TRLA+ IGKL F Q +EL+N N 
Sbjct: 387 INSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIRAIGKLMFAQFSELVNDFYNN 446 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS 
Sbjct: 447 GLPSNLTASRNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLIS 506 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

+R+T+EA D+L L+ + L QAVDLR +E + + + + + + + L TG++ 

Sbjct: 507 SRKTSEAVDILKLMSTTFLVAICQAVDLRHLEENLRQTVKNTVSQVAKKVLTTGVNGE-- 564 

Query: 575 ALEVKKALNKRL EQTTT YDLE P - - RWHDAF S YATGT WE - - LLS S S P S ANVTLT 624 

L + K L EQ TY +P + +V+ L++ N + 

Sbjct: 565 - LH PSRFC EKDLLKWDREQVYT YADDPC S ATYPL I QKLRQVT VDH ALVNGE S EKNAVT S 623 

Query: 625 AVNAWKVASAEKAISLTREVRJST-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARR 683 

+ EL +EV R + A + R+ LY FVREELG 
Sbjct: 624 IFHKIGAFEEELKAVLPKEVEAARAAYDNGTSAIPNRIKECRSYPLYRFVREELGT 679 

Query: 684 GDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G + + G +++ AI +G+I +++ L 
Sbjct: 680 -ELLTGEKVTSPGEEFDKVFTAICEGKIIDPMMECL 714 



□ > gi | 7208616 | gb 1 AAF40224 . 1 1 phenylalanine ammonia- lyase 2 [Rubus idaeus] 
Length = 730 

Score = 352 bits (902), Expect = 3e-95 

Identities = 243/683 (35%), Positives = 357/683 (52%), Gaps = 44/683 (6%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ ++++ W+L G +LT + + RA V S D+ + 

Sbjct: 53 SHLDEWRMVAEYRKPVVXLGGETLTISQVAAIAOTDSGVKVELAESARAGVTCASSDVA/M 112 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

+ YGVTTGFG ++ RT+ +LQK LI GV S +TL 
Sbjct: 113 DSMNKGTDSYGVTTGFGATSHRRTKQGAALQKELIRFLNAGVLRNGTES AHTL 165 

Query: 167 PLE WRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHRIT P I VPLRGS I S ASGDL S PL S Y 22 6 

P R AM++R+N+L +G+S +R +LEA++ FLNH ITP + PLRG+ 1 +ASGDL PLSY 
Sbjct: 166 PHSATRAAMLVRINTLLQGYSGIRFEILEAISKFLNHNITPCLPLRGTITASGDLVPLSY 225 

Query: 227 I AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASM 284 

I AG +TG P+ K V +G + + A EA + G+ + L PKEGL LVNGTAV + + 
Sbjct: 226 I AGLLTGRPNSKA- VGPKG- - ETLNAAEAFAQVGI SSGFFELQ PKEGL ALVNGTAVGSGL 282 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ F + + HPGQ+E A + +L G 

Sbjct: 283 ASTVLFETNILALLSEILSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDG 341 

Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

SS+ +QDRY LRTSPQ+LGP +E + + ++ E N+ DNPL 

Sbjct: 342 SSYVKAAEKLHEQDPLQKP- KQDRYALRTS PQWLGPQI EVIRFSTKS I EREINSVNDNPL 400 
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Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-A 463 

+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ 
Sbjct: 401 I DVSRNKALHGGNFQGT P IGVSMDNTRLAI AS IGKLMF AQF S ELVNDF YNNGL PSNLSGG 460 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

DPSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA D 
Sbjct: 461 RDPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAVD 520 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGL DVNA 573 

+L L+ + + L QA+DLR +E + K + L ++ L TG+ + + 

Sbjct: 521 I LKLMS STFLVALCQ AI DLRHLEENLK STVKNTVSQLAKRVLTTGVNGELH P SRFC EKDL 580 

Query: 574 LALEVKKALNKRLEQ--TTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAWKV 631 

L + ++ L ++ + TY L R V L++ + T++ K+ 

Sbjct: 581 LMWEREYLFAYIDDPCSATYPLMQRLRQVL VEH ALTNGENEKNAST S I - FQK I 633 

Query: 632 ASAEKAI S - - LTREVRN - RFWQTPS SQAPAHAYLS PRTRVLYSFVREELGVQARRGDVF V 688 

+ E+ + L +EV + R + A + + R+ LY FVREELG G+ 
Sbjct: 634 TAFEEELKTILPKEVESARAAYESGNAAIPNRIVECRSYPLYKFVREELG GEFLT 688 

Query: 689 GVQQET I GSNVSR I YEAI KDGR I 711 

G + + G +++ A+ G I 
Sbjct: 689 GEKVRS PGEECDKVFTAMCQGNI 711 



D > gi | 23197654 | gb | AANl 5354.1] phenylalanine ammonia- lyase [Arabidopsis thaliana] 
gi | 20260116 1 gb 1 AAM12956 . 1 1 phenylalanine ammonia- lyase [Arabidopsis thaliana] 
Length = 717 

Score = 350 bits (898) , Expect = 9e-95 

Identities = 254/733 (34%), Positives = 377/733 (51%), Gaps = 45/733 (6%) 



Query : 


5 


LDSLATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDD 


64 






+D + L G A TK+ A P + GL S L+ V++++++ 




Sbjct: 


1 


MDQIEAMLCGGGEKTKVAVTTKTLADPLNW GLAADQMKGSHLDEVKKMVAEYRRP 


55 


Query : 


65 


WEL SGYSLTXXXXXXXXXXXXXXXXQNDDE I RARVDK S VDFLKAQLQN S V- - YGVTTGF 


122 






W L G +LT + + RA V S D+ + + YGVTTGF 




Sbjct: 


56 


VWLGGETLT I GQVAAISTVGGSVXVELAETSRAGVKASSDWVMESMNKGTDS YGVTTGF 


115 


Query : 


123 


GGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSL 


182 






G ++ RT+ + +LQ LI G+ F + +TLP R AM++RVN+L 




Sbjct: 


116 


GAT SHRRTKNGTALQTEL I RFLNAG I FGNTKETCHTLPQSATRAAMLVRVNTL 


168 


Query : 


183 


TRGHSAWLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVL 


242 






+G+S +R +LEA+T+ LNH I+P +PLRG+I+ASGDL PLSYIAG +TG P+ K 




Sbjct: 


169 


LQGYSGIRFEILEAITSLLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKA 


225 


Query : 


243 


HEGTE - K IMFAREAI SLFGLEAW- - LGPKEGLGLVNGTAVS ASMATXXXXXXXXXXXXX 


299 






G + + + A+EA G+ L PKEGL LVNGTAV + MA+ 




Sbjct: 


226 


-TGPDGESLTAKEAFEKAGISTGFFDLQPKEGLALVNGTAVGSGMASMVLFEANVQAVLA 


284 


Query : 


300 


XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 


359 






E M G+ F + + HPGQ+E A + +L GSS + 




Sbjct: 


285 


EVLSAIFAEVMSGKP-EFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKVHEMDP 


343 


Query : 


360 


XXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQ 


419 



+QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ 
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Sbjct: 344 LQKP- KQDRYALRT S PQWLGPQ I EVI RQATK S I ERE INS VNDNPL I DVSRNKAI HGGNFQ 402 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIH 478 

+ + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 
Sbjct: 403 GTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNNGLPSNLTASSNPSLDYGFKGAEIA 462 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAWSLALISARRTAEANDVLSLLLASHLYCTLQ 538 

+A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS+R+T+EA D+L L+ + L Q 
Sbjct: 463 MASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVGICQ 522 

Query: 539 AVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRL EQTTTY 592 

AVDLR +E + ++ + + ++ L TG++ L + K L EQ TY 

Sbjct: 523 AVDLRHLEENLRQTVKNTVSQVAKKVLTTGINGE LHPSRFCEKDLLKWDREQVFTY 579 

Query: 593 DLE P - - RWHDAF S YATGTWE - LL S S S P S ANVTLT AVNAWKVAS AEKAI S - - LTREVRNR 647 

+ P + +V+ LS + + +T+ + K+ + E+ + L +EV 

Sbjct: 580 VDDPCSATYPLMQRLRQVIVDHALSNGETEKNAVTSI-FQKIGAFEEELKAVLPKEVEAA 63 8 

Query: 648 FWQTPSSQAPAHAYLSP-RTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAI 706 

+ AP + R+ LY FVREELG + G+ V + G + + + A+ 

Sbjct: 639 RAAYGNGTAPIPNRIKECRSYPLYRFVREELGTKLLTGEKW SPGEEFDKVFTAM 693 

Query: 707 KDGR I NHVL VKML 719 

+G++ L+ L 
Sbjct: 694 C EGKL I D PLMDC L 706 



□ > gi 1 32140423 1 gb 1 AAP59439 . 1 1 B phenylalanine ammonia lyase [Arabidopsis thaliana] 



2i 



2i 



£1. 



22137160|gb|AAM91425.11 El AT3g53260/T4D2_190 [Arabidopsis thaliana] 



13605819 |gb|AAK32895.H El AT3g53260/T4D2_190 [Arabidopsis thaliana] 



6630746 1 emb | CAB64229 . 1 1 lEl phenylalanine ammonia-lyase [Arabidopsis thaliana] 



21264489 | sp| P45724 | PAL2„ARATH IS Phenylalanine ammonia-lyase 2 



15231778 1 ref |NP_190894 . 1 | El phenylalanine ammonia-lyase 2 (PAL2) [Arabidopsis 



Length = 717 
Score = 350 bits (897), Expect = le-94 

Identities = 254/733 (34%), Positives = 376/733 (51%), Gaps = 45/733 (6%) 

LDSLATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDD 64 
+D + L G A TK+ A P + GL S L+ V++++ + 

MDQIEAMLCGGGEKTKVAVTTKTLADPLNW GLAADQMKGSHLDEVKKMVEEYRRP 55 

WELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV- -YGVTTGF 122 
W L G +LT + + RA V S D++ + YGVTTGF 

WNLGGETLTIGQVAAI STVGGSVKVELAETSRAGVKAS SDWVMESMNKGTDSYGVTTGF 115 



G ++ RT++ +LQ LI G+ F + +TLP R AM++RVN+L 

GATSHRRTKNGTALQTEL I RFLNAG I FGNTKETCHTLPQSATRAAMLVRVNTL 168 



+G+S +R +LEA+T+ LNH I+P + PLRG + 1 + ASGDL PLSYIAG +TG P+ K 
jQGYSGIRFEILEAITSLLNHNISPSLPLRGTITASGDLVPLSYIAGLLTGRPNSKA 225 



G + + + A+EA G+ L PKEGL LVNGTAV + MA+ 



Query : 


5 


Sbjct: 


1 


Query : 


65 


Sbjct: 


56 


Query : 


123 


Sbjct: 


116 


Query: 


183 


Sbjct: 


169 


Query : 


243 


Sbjct: 


226 
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Query: 300 XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 359 

E M G+ F + + HPGQ+E A + +L GSS+ 
Sbjct: 285 EVLSAIFAEVMSGKP-EFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKVHEMDP 343 

Query: 360 XXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQ 419 

+QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ 
Sbjct: 344 LQKP-KQDRYALRTSPQWLGPQIEVIRQATKSIEREINSVNDNPLIDVSRNKAIHGGNFQ 402 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIH 478 

+ + + SM+ TRLA+A IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 
Sbjct: 403 GTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNNGLPSNLTASSNPSLDYGFKGAEIA 462 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQ 538 

+A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS+R+T+EA D+L L+ + L Q 
Sbjct: 463 MASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVGICQ 522 

Query: 539 AVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRL EQTTTY 592 

AVDLR +E + ++ + + ++ L TG+ + L + K L EQ TY 

Sbjct: 523 AVDLRHLEENLRQTVKNTVSQVAKKVLTTGINGE LHPSRFCEKDLLKWDREQVFTY 579 

Query: 593 DLE P - - RWHD AF S YATGT WE - LLS S S PS ANVTLT AVNAWKVAS AEKAI S - - LTREVRNR 647 

+P + +V+ LS+ +. +T++ K+ + E+ + L +EV 

Sbjct: 580 VDDPCSATYPLMQRLRQVIVDHALSNGETEKNAVTSI-FQKIGAFEEELKAVLPKEVEAA 638 

Query: 648 FWQTPSSQAPAHAYLSP-RTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAI 7 06 

+ AP + R+ LY FVREELG + G+V + G + + +A+ 

Sbjct: 639 RAAYGNGTAPIPNRIKECRSYPLYRFVREELGTKLLTGEKW SPGEEFDKVFTAM 693 

Query: 707 KDGRINHVLVKML 719 

+G++ L+ L 
Sbjct: 694 CEGKLIDPLMDCL 7 06 



□ > gi 1 6647711 1 sp 1 064963 1 PAL1„PRUAV Phenylalanine ammonia- lyase 1 
gi | 2935294 | gb[ AAC78457 . 1 1 phenylalanine ammonia- lyase; PALI [Prunus avium] 
Length = 717 

Score = 349 bits (896) , Expect = 2e-94 

Identities = 244/717 (34%), Positives = 364/717 (50%), Gaps = 46/717 (6%) 

Query: 14 NGFTNGSHAAPTKSAAGPTSALRRTP GLDGHAAHQSQLEIVQELLSDPTDDWELSG 70 

NG NGS P +++ P G+ S L+ V+ ++++ W+L G 

Sbjct: 9 NGHKNG S VEL PEL CIKKDPLNWGVAAETLKGSHLDEVKRMVAEYRKPWKLGG 61 

Query: 71 YSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADT 128 

SLT + + RAV SD++ + YGVTTGFG ++ 

Sbjct: 62 . ESLTI SQVAAI ATHDSGWVELSESARAGVKASSDWVMDSMSKGTDSYGVTTGFGATSHR 121 

Query: 129 RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSA 188 

RT+ +LQK LI GV ++ S +TLP + R AM++R+N+L +G+S 

Sbjct: 122 RTKQGAALQKELIRFLNAGVFGSTKES GHTLPHQATRAAMLVRINTLLQGYSG 174 

Query: 189 VRL WLEALTNFLNHR I T P I VPLRGS I S ASGDLS PLS YI AGAI TGH PDVKVHVLHEGTEK 248 

+R +LE +T FLN+ +TP + PLRG+ I +ASGDL PLSYIAG +TG P+ K V +G + 
Sbjct: 175 IRFEILEVITKFLNNNVTPCLPLRGTITASGDLVPLSYIAGMLTGRPNSKA-VGPDG--Q 231 

Query: 249 IMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXX 306 
+ A EA G+ + L PKEGL LVNGTAV + +A+ 
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Sbjct : 


232 


Query: 


307 


Sbjct: 


292 


Query : 


367 


Sbjct: 


350 


Query: 


427 


Sbjct: 


410 


Query : 


486 


Sbjct: 


470 


Query: 


546 


Sbjct: 


530 


Query : 


606 


Sbjct : 


DO/ 


Query : 


656 


Sbjct: 


647 



232 TLSAAEAFEFVGINSGFFELQPKEGLALVNGTAVGSGLASTVLFDTNILALLSEILSAIF 291 

VE AMVGQQG S F APF I HDVC R PH PGQVE VARN I RTLL S G S S F AXXXXXXXXXXXXXG I LRQ 366 

E M G+ F + + HPGQ+E A + +L GSS+ +Q 
AEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSYVKAAKKLHEQDPLQKP-KQ 349 

DRYPLRTS PQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVS I S 426 
DRY LRTSPQ+LGP +E + ++ ++ E ++ DNPL+DV + HGGNFQ + + +S 
DRYALRTSPQWLGPQIEVIRYSTKSIEREIDSVNDNPLIDVSRNKALHGGNFQGTPIGVS 409 

MEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASE 485 
M+ TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SE 
MDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSE 469 

LGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAM 545 
L LANPVT VQ AE NQ VNSL LIS+R+TAEA D+L L+ + + L QA+DLR + 



E + + + + ++ L TG+ + L+KL+ + +D A 

EENLRNTVKNTVSQVAKRTLTTGVNGE LHPSRFCEKDLLKWDREYVFAYIDDPCSA 586 



- LLS S S PS ANVTLTAVNAWKVAS AEKAI SLTREVRNRFWQT P S SQ 655 
L+ N + + E + L +EV + S 



++ R+ LY FVREELG + G + + G +++ AI +G+I 



□ > gi 1 1172001 1 sp | P45730 | PALY_POPTR Phenylalanine ammonia- lyase 

gi 1 169454 | gb | AAA33 805 . 1 1 phenylalanine ammonia lyase [Populus balsamifera subsp, 
x Populus deltoides] 

gi | 541843 |pir 1 | JQ2265 phenylalanine ammonia-lyase (EC 4.3.1.5) - western balsam p 
cottonwood 
Length = 715 

Score = 348 bits (894), Expect = 3e-94 

Identities = 248/729 (34%), Positives = 367/729 (50%), Gaps = 42/729 (5%) 



Query: 


8 


LATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWE 


67 






+ T NG+ NGS + + P S G+ A S L+ V+ + + +D W+ 




Sbjct: 


1 


METVTKNGYQNGSLESLCVNQRDPLSW GVAAEAMKGSHLDEVKRMVADYRKPWK 


55 


Query: 


68 


LSGYSLTXXXXXXXXXXXXXXXX-QNDDEIRARVDKSVDFLKAQLQNSV — YGVTTGFGG 


124 






L G +LT + + RVSD++ + YGVTTGFG 




Sbjct: 


56 


LGGETLTIAQVASIAGHDTGDVKVELSESARPGV1CASSDWVMDSMDKGTDSYGVTTGFGA 


115 


Query : 


125 


SADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTR 


184 






+ + RT+ +LQK LI G+ F G +TLP R AM++R+N+L + 




Sbjct: 


116 


T SHRRTKQGGALQKEL I RFLNAGI FGNGTETCHTLPHSATRAAMLVRINTLLQ 


168 


Query : 


185 


GHSAVRLWLEALTNFLNHRITPIVPLRGS I SASGDLSPLSYI AGAITGHPDVKVHVLHE 


244 






G+S +R +LEA+T LN+ ITP +PLRG+ I +ASGDL PLSYIAG +TG P+ K 




Sbjct: 


169 


GYSGIRFEILEAITRLLNNNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKAT G 


225 


Query : 


245 


GTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXX 


302 



T +++ A EA G+E+ L PKEGL LVNGTAV + +A+ 
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Sbjct: 226 PTGEVLDAAEAFKAAGIESGFFELQPKEGLALVNGTAVGSGLASMVLFETNVLAVLSELL 285 

Query: 303 XXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXG 362 

E M G+ F + + HPGQ+E A + +L GS++ 
Sbjct: 286 SAIFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSAYMKAAKKLHETDPLQK 344 

Query: 363 ILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASA 422 

+QDRY LRTSPQ+LGP +E + + ++ E N+ DNPL+DV + HGGNFQ + 
Sbjct: 345 P-KQDRYALRTSPQWLGPQIEVIRFSTKSIEREINSVNDNPLIDVSRNKAIHGGNFQGTP 403 

Query: 423 VSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAA 481 

+ + SM+ RLA+A IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 +A+ 
Sbjct: 404 IGVSMDNVRLAIASIGKLLFAQFSELVNDFYNNGLPSNLTASRNPSLDYGFKGAEIAMAS 463 

Query: 482 YASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVD 541 

Y SEL +LANPVTT VQ AE NQ VNSL LIS+R+TAEA D+L L+ + L QA+D 
Sbjct: 464 YCSELQYLANPVTTHVQSAEQHNQDVNSLGLISSRKTAEAVDILKLMSTTFLVALCQAID 523 

Query: 542 LRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDA 601 

LR+E+K ++++LTG+ L + KL+ + + D 

Sbjct: 524 LRHLEENLKSAVKNTVSQVSKRVLTTGANGE LH PSRFC EKELLKWDRE YVF AYVDD 580 

Query: 602 F S YATGT WELL SSSPSANVTLTAVNAWKVASAEKAISLTREVRN-RFWQ 650 

AT + + + L + N + + + E L +EV + R 

Sbjct: 581 PCSATYPLMQKLRQVFVDHALENGENEKNFSTSVFQKIEAFEEELKALLPKEVESARAAY 640 

Query: 651 TPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGR 710 

+ A + R+ LY FVREELG + G + ++ G +++ A+ G+ 

Sbjct: 641 DSGNSAIDNKIKECRSYPLYKFVREELGTV LLTGEKVQS PGEEFDKVFTAMCQGK 695 

Query: 711 INHVLVKML 719 

I + + + L 
Sbjct: 696 IIDPMLECL 704 



[j > gi 1 18377 | emb [ CAA37129 . 1 1 phenylalanine ammonia- lyase [Glycine max] 
gi 1 129584 | sp| P27991 1 PAL1„S0YBN Phenylalanine ammonia- lyase 1 
Length = 713 

Score = 348 bits (892), Expect = 4e-94 

Identities = 254/722 (35%), Positives = 370/722 (51%), Gaps = 40/722 (5%) 



Query : 


14 


NGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSL 


73 






NG NGS TAG L G ASL+V+ + + + + W L G +L 




Sbjct: 


5 


NGHQNGSFCLST- - AKGNNDPLNW- -GAAAEAMKGSHLDEVKRMVAEYRKPWRLGGETL 


60 


Query : 


74 


TXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTE 


131 






T + + R . V S + + + + N YGVTTGFG ++ RT+ 




Sbjct: 


61 


TIAQVAAVAGHDHGVAVELSESAREGWASSEWVMNSMNNGTDSYGVTTGFGATSHRRTK 


120 


Query : 


132 


DAVS LQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PLE WRGAMVI RVNSLTRGH SAVRL 


191 






+LQK LI G+ F G +TLP R AM++R+N+L +G+S +R 




Sbjct: 


121 


QGGALQKEL I RFLNAG I FGNGTESSHTLPHTATRAAMLVRINTLLQGYSGIRF 


173 


Query : 


192 


WLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMF 


251 






+LEA+T LN+ +TP + LRG+I+ASGDL PLSYIAG +TG P+ K V G +++ 




Sbjct: 


174 


EILEAITKLLNNNVTPCLDLRGTITASGDLVPLSYIAGLLTGRPNSKA-VGPSG — EVLN 


230 


Query : 


252 


AREAISLFGL--EAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEA 


309 
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A+EA L + E L PKEGL LVNGTAV + +A+ E 
Sbjct: 231 AKEAFELASINSEFFELQPKEGLALVNGTAVGSGLASMVLFEANILAVLSEVLSAIFAEV 290 

Query: 310 MVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRY 369 

M G+ F + + HPGQ+E A + +L GSS+ +QDRY 
Sbjct: 291 MQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSYMKAAKKLHEIDPLQKP-KQDRY 348 

Query: 370 PLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEK 429 

LRTSPQ+LGPL+E + + ++ E N+ DNPL-f-DV + HGGNFQ + + +SM+ 
Sbjct: 349 ALRTSPQWLGPLIEVIRFSTKSIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDN 408 

Query: 430 TRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGH 488 

TRLALA IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 +A+Y SEL + 
Sbjct: 409 TRLALASIGKLMFAQFSELVNDFYNNGLPSNLTASRNPSLDYGFKGAEIAMASYCSELQY 468 

Query: 489 LANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELD 548 

LANPVTT VQ AE NQ VNSL LIS+R+T EA + +L L+ + + L QA+DLR +E + 
Sbjct: 469 LANPVTTHVQSAEQHNQDVNSLGLISSRKTNEAIEILKLMSSTFLIALCQAIDLRHLEEN 528 

Query: 549 FKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGT 608 

K + + ++ L TG+ + L + K L + + + D AT 

Sbjct: 529 LKNSVKNTVSQVSKRILTTGVNGE LHPSRFCEKDLLKWDRE YI FS YIDDPC SATYP 585 

Query: 609 WELL S S S PS ANVTLTA VNA WKVASAEKAIS- - LTREVRNRFWQTPSSQAPA 658 

+ + + L + + A VN-h K+A E+ + L +EV S +A 

Sbjct: 586 LMQKLRQVLVDHAL VNAEC EKDVNS S I FQK I AI FEEELKNLL PKEVEGARAAYE SGKAAI 645 

Query: 659 HAYLSP-RTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVK 717 

+ R+ LY FVREELG + G + + G + + + A+ G+I L + + 

Sbjct: 646 PNKIQECRSYPLYKFVREELGT GLLTGEKVRSPGEEFDKLFTAMCQGKIIDPLME 700 

Query: 718 ML 719 
L 

Sbjct: 701 CL 702 



□ > gi 1 497421 1 gb| AAC18871 . 1 [ phenylalanine ammonia lyase [Arabidopsis thaliana] 
Length = 717 

Score = 348 bits (892), Expect = 4e-94 

Identities = 255/733 (34%), Positives = 375/733 (51%), Gaps = 45/733 (6%) 

Query: 5 LDSLATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDD 64 

+D + L G A TK+ A P + GL S L+ V++++ +- 

Sbjct: 1 MDQIEAMLCGGGEKTKVAVTTKTLADPLNW GLAADQMKGSHLDEVKKMVEEYRRP 55 

Query: 65 WELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGF 122 

W L G +LT + + RA V S D++. + YGVTTGF- 

Sbjct: 56 VWLGGETLTIGQVAAISTVGGSVKVELAETSRAGVKASSDWVMESMNKGTDSYGVTTGF 115 

Query: 123 GGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSL 182 

G ++ RT++ +LQ LI G+ F + +TLP R AM++RVN+L 

Sbjct: 116 GAT SHRRTKNGTALQTEL I RFLNAG I FGNTKETCHTLPQSATRAAMLVRVNTL 168 

Query: 183 TRGH S AVRL WLEALTNFLNHR I TP I VPLRGS I S ASGDL S PL S YI AGAI TGH PDVKVHVL 242 

+G+S +R +LEA+T+ LNH I+P +PLRG+I+ASG L PLSYIAG +TG P+ K 
Sbjct: 169 LQGYSGIRFEILEAITSLLNHNISPSLPLRGTITASGHLVPLSYIAGLLTGRPNSKA-TG 227 

Query: 243 HEG TEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXX 299 
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+G TEK F + IS + L PKEGL LVNGTAV + MA+ 
Sbjct: 228 PDGESLTEKEAFEKAGI STGFFD LQPKEGLALVNGTAVGSGMASMVLFEANVQAVLA 284 

Query: 300 XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 359 

E M G+ F + + HPGQ+E A + +L GSS+ 
Sbjct: 285 EVLSAIFAEVMSGKP-EFTDHLTHRLKHHPGQIEAAAIMEHILDGSSYMKLAQKVHEMDP 343 

Query: 360 XXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQ 419 

+QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ 
Sbjct: 344 LQKP- KQDRYALRTS PQWLGPQIEVIRQATKS I ERE INSVNDNPL IDVSRNKAIHGGNFQ 402 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIH 478 

+ + + SM+ TRLA+A IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 
Sbjct: 403 GTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNNGLPSNLTASSNPSLDYGFKGAEIA 462 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQ 538 

+A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS+R+T+EA D+L L+ + L Q 
Sbjct: 463 MASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTSEAVDILKLMSTTFLVGICQ 522 

Query: 539 AVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRL EQTTTY 592 

AVDLR +E + ++ + + ++ L TG+ + L + K L EQ TY 

Sbjct: 523 AVDLRHLEENLRQTVKNTVSQVAKKVLTTGINGE LH PSRFC EKDLLK WDREQVFT Y 579 

Query: 593 DLE P- - RWHDAF S YATGT WE - LL S S S P S ANVTLT AVNAWKVAS AEKAI S - - LTREVRNR 647 

+ P + +V+ LS+ + +T++ K+ + E+ + L +EV 

Sbjct: 580 VDDPCSATYPLMQRLRQVIVDHALSNGETEKNAVTSI-FQKIGAFEEELKAVLPKEVEAA 638 

Query: 648 FWQTPSSQAPAHAYLSP-RTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAI 706 

+ AP + R+ LY FVREELG + G+V +G + + +A+ 

Sbjct: 639 RAAYGNGTAPIPNRIKECRSYPLYRFVREELGTKLLTGEKW SPGEEFDKVFTAM 693 

Query: 707 KDGR I NHVL VKML 719 

+G+ + L+ L 
Sbjct: 694 CEGKLIDPLMDCL 706 



□ > gi | 32140425 | gb ] AAP59440 . 1 1 B phenylalanine ammonia lyase [Arabidopsis thaliana] 

gi I 6056192 | gb 1 AAF02809 . 1 1 131 putative phenylalanine ammonia- lyase [Arabidopsis tha 

gi | 23198088 [gb|AANl5571 .1 1 B putative phenylalanine ammonia-lyase [Arabidopsis th 

gi | 20466382 ] gb | AAM2Q508 . 1 1 EH putative phenylalanine ammonia-lyase [Arabidopsis th 

gi 1 14195018 | sp | Q9SS45 1 PAL4_ARATH S Probable phenylalanine ammonia-lyase 

gi ] 15228269 | ref |NP„187645 . 1 1 El phenylalanine ammonia-lyase, putative [Arabidopsis 
Length =7 07 

Score = 347 bits (890), Expect = 8e-94 

Identities = 242/687 (35%), Positives = 351/687 (51%), Gaps = 36/687 (5%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ ++ + + V+L G +LT + +E RA V S +++ 

Sbjct: 30 SHLDEVTCRMVKEYRKEAWLGGETLTIGQVAAVARGGGGS 89 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRG-LENT 165 

+ YGVTTGFG ++ RT+ +LQ LI G+ F G G +T 

Sbjct: 90 ESMNRGTDSYGVTTGFGATSHRRTKQGGALQNELIRFLNAGI FGPGAGDTSHT 142 

Query: 166 LPLEVVRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLS 225 
LP R AM++RVN+L +G+S +R +LEA+T LNH ITP + PLRG + 1 + ASGDL PLS 
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Sbjct: 143 LPKPTTRAAMLVRVNTLLQGYSGIRFEILEAITKLLNHEITPCLPLRGTITASGDLVPLS 202 

Query: 226 YIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASM 284 

YIAG +TG P+KV G++AEALG++ L PKEGL LVNGTAV + + 
Sbjct: 203 YI AGLLTGRPNSKA-VGPSG- - ETLTASEAFKLAGVSSFFELQPKEGLALVNGTAVGSGL 259 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ F + + HPGQ+E A + +L G 

Sbjct: 260 ASTVLFDANILAVLSEVMSAMFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDG 318 

Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

SS + +QDRY LRTSPQ+LGP +E + A + E N+ DNPL 

Sbjct: 319 S S YVKEAQLLHEMD PLQKP - KQDRYALRTS PQWLGPQ I EVI RAATKMI ERE INS YNDNPL 377 

Query: 405 LDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA- A 463 

+DV + HGGNFQ + + ++M+ +RLA+A IGKL F Q +EL+N N GLPS L+ 
Sbjct: 378 I DVSRNKALHGGNFQGTP I GVAMDNSRLAI AS IGKLMF AQF S ELVNDF YNNGL P SNL SGG 437 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA D 
Sbjct: 438 RNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAVD 497 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALN 583 

+L L+ ++L QAVDLR +E + KK + + ++ L G + L + 

Sbjct: 498 ILKLMSTTYLVALCQAVDLRHLEENLKKAVKSAVSQVAKRVLTVGANGE LHPSRFTE 554 

Query; 584 KRLEQTTTYDLEPRWHDAF S YATGTWE LLSSSPSANVTLTAVNAWKVAS 633 

+ + Q + + D T + + + L AN + + 

Sbjct: 555 RDVLQWDREYVFSYADDPCSLTYPLMQKLRHILVDHALADPEREANSATSVFHKIGAFE 614 

Query: 634 AEKAI SLTREV- RNRFWQTPS SQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQ 692 

AE + L +EV R R + A A+ R+ LY FVR+EL ++ G 

Sbjct: 615 AELKLLLPKEVERVRVEYEEGTSAIANRIKECRSYPLYRFVRDELNT ELLTGENV 669 

Query: 693 ETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G +++ AI DG++ L++ L 
Sbjct: 670 RSPGEEFDKVFLAISDGKLIDPLLECL 696 



□ > qi 12631995 1 emb 1 CAA05251 . 1 1 phenylalanine ammonia lyase [Digitalis lanata] 
gi | 3334286 1 sp | 023924 | PALY_DIGLA Phenylalanine ammonia- lyase 
Length = 713 

Score = 347 bits (890), Expect = 8e-94 

Identities = 240/685 (35%), Positives = 348/685 (50%), Gaps = 31/685 (4%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ ++ + W+L G +LT Q + . RA V S D+ + 

Sbjct: 35 SHLDEWRWEEFRKTVVKLGGETLTISQVAAIAARDNEVAVQLAESSRAGWASSDWVM 94 

Query: 109 AQLQNSV — YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL 166 

+ YGVTTGFG ++ RT+ +LQK LI G+ F G +TL 

Sbjct: 95 ESMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FGNGTESTHTL 147 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM++R+N+L +G+S +R +LE +T FLNH ITP + PLRG + I + ASGDL PLSY 
Sbjct: 148 PHSATRAAMLVRINTLLQGYSGIRFEILETITKFLNHNITPCLPLRGTITASGDLVPLSY 207 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW LGPKEGLGLVNGTAVSAS 283 
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I AG +TG P+KV G +A+ALG++ L PKEGL LVNGTAV + 
Sbjct: 208 IAGLLTGRPNSKA-VGPNGES--LNAEQAFKLAGANSGLFFELQPKEGLALVNGTAVGSG 264 

Query: 284 MATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLS 343 

+A+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 265 LASIALYEANILSLLAEVMSAVFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILD 323 

Query: 344 GSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ DNP 

Sbjct: 324 GSSYVKAAQKMHEl^PLQKP-KQDRYALRTSPQWLGPQIEVIRTATKMIEREINSVNDNP 3 82 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA- 462 

L+DV + HGGNFQ + + +SM+ +RLA+A IGKL F Q +EL+N N GLPS L+ 
Sbjct: 383 LIDVSRNKALHGGNFQGTPIGVSMDNSRLAIASIGKLMFAQFSELVNDFYNNGLPSNLSG 442 

Query: 463 AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAN 522 

+PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+T EA 
Sbjct: 443 GRNPSLDYGFKGSEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTVEAL 502. 

Query: 523 DVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD VNALALE 577 

D+L L+ + ++L QA+DLR +E + + + + ++ L TG+ + L+ 

Sbjct: 503 DILKLMSSTYLVALCQAIDLRHLEENLRLSVKNTISQVAKRTLTTGVNGELHPSRFCELD 562 

Query: 578 VKKALNKRLEQTTTYDLE PRWHDAF S YATGT WE - - LLS S S P S ANVTLT AVNAWKVASAE 635 

+ + + + + D + +VE L + N + + + AE 

Sbjct: 563 LLRWDREYVFAYVDDPC SATYPLMQKLRQVLVEHALKNGENEKNASTS I FQKI EAFEAE 622 

Query: 636 KAI SLTREVRN - RFWQT PS SQ AP AH AYL S PRTRVL YS FVREELGVQARRGDVF VGVQQET 694 

L +EV + R A A+ R+ LY F+REELG + G + + 

Sbjct: 623 LKAVLPKEVESARVALEDGKPAIANRITECRSYPLYKFIREELGT NFLTGEKVMS 677 

Query: 695 IGSNVSRIYEAIKDGRINHVLVKML 719 

G R++ A+ G I L+K L 
Sbjct: 678 PGEECDRVFTAMSKGLIVDPLLKCL 702 



□ > qi ] 1172 003 | sp | P45734 | PALY_TRISU Phenylalanine ammonia- lyase 
gi | 484062 | gb 1 AAA17993 . 1 1 phenylalanine ammonia- lyase 
Length = 725 

Score = 347 bits (890), Expect = 8e-94 

Identities = 245/700 (35%), Positives = 361/700 (51%), Gaps = 45/700 (6%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S L+ V+ ++ + W L G +LT + + RA 

Sbjct: 40 GVAAEAMKGSHLDEVKRMVEEYRKPVVRLGGETLTISQVAAIAAHDGATV-ELSESARAG 98 

Query: .100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 99 VXASSDWV^ESMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FG 151 

Query: 158 VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLE ALTNFLNHRI T PI VPLRGS I S A 217 

G +TLP R AM++R+N+L +G+S +R +LEA+T LN+ ITP +PLRG+I+A 
Sbjct: 152 NGTESNHTLPHTATRAAMLVRINTLLQGYSGIRFEILEAITKLLNNNITPCLPLRGTITA 211 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLGLV 275 

SGDL PLSYIAG +TG + K H + +++ A+EA L G+ A L PKEGL LV 

Sbjct: 212 SGDLVPLSYIAGLLTGRSNSKAH GPSGEMLNAKEAFQLAGINAEFFELQPKEGLALV 268 
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Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 269 NGTAVGSGLASIVLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAA 327 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GS++ +QDRY LRTSPQ+LGPL+E + + ++ E 

Sbjct: 328 AIMEHILHGSAYVKDAKKLHEMDPLQKP-KQDRYALRTSPQWLGPLIEVIRFSTKSIERE 386 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + + SM+ TRLALA IGKL F Q +EL+N N 
Sbjct: 387 INSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLLFAQFSELVNDFYNN 446 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVTT VQ AE NQ VNSL LIS 
Sbjct: 447 GLPSNLSASRNPSLDYGFKGSEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLIS 506 

Query: 515 ARRT AEANDVL SLLL ASHL YCTLQAVDLRAMELDFKKQFD PLL PTLLQQHLGTGLDVNAL 574 

+R+T EA ++L L+ ++ L QA+DLR +E + K + + ++ L G+ 

Sbjct: 507 SRKTKEAIEILQLMSSTFLIALCQAIDLRHLEENLKNSVKNTVSQVAKKTLTIGVSGE-- 564 

Query: 575 ALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELL SSSPSANVT 622 

L + KL+ + +D AT++L S ++N + 

Sbjct: 565 -LHPSRFCEKDLLKWDREHVFSYIDDPCSATYPLAQKLRQVLVDHALYNGESEKNSNTS 623 

Query: 623 LTAVNAWKVASAEKAIS--LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGV 679 

+ K+A+ E+ + L +EV + R + A+ R+ LY FVREELG 

Sbjct: 624 IFQ KIATFEEELKTLLPKEVESARTAYENGNSTIANKINGCRSYPLYKFVREELGT 679 

Query: 680 Q ARRGD VF VGVQQET I G SNVS R I YE A I KDGR I NHVL VKML 719 

G+ + + G +++ A+ G+I L+K L 

Sbjct: 680 SLLTGERVI SPGEECDKLFTAMCQGKIIDPLLKCL 714 



D > gi 1 19650 | emb | CAA41169 . 1 1 phenylalanine ammonia- lyase [Medicago sativa] 
gi 1 129590 | sp | P27990 | PALY_MEDSA Phenylalanine ammonia- lyase 
Length = 725 

Score = 347 bits (889), Expect = le-93 

Identities = 241/696 (34%), Positives = 357/696 (51%), Gaps = 36/696 (5%) 

Query: 40 GLDGHAAHQ SQLE I VQELL SDPTDD WELSGYSLTXXXXXXXXXXXXXXXXQNDDE I RAR 99 

G+ A S L+ V+ + + + + W L G +LT + R 

Sbjct: '39 GVAAEAMKGSHLDEVKRMVAEYRKPWRLGGETLTISQVAAIAAHDHGVQVDLSESARDG 98 

Query: 100 VDKS VDFLKAQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S 157 

V S +++ + YGVTTGFG ++ +RT+ +LQK LI G+ F 
Sbjct: 99 VKASSEWVMESMNKGTDSYGVTTGFGATSHSRTKQGGALQKELIRFLNAGI FG 151 

Query: 158 VGRGLENTLPLEVVRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISA 217 

G +TLP R AM++R+N+L +G+S + +LEA+T LN +TP +PLRG+I+A 
Sbjct: 152 NGTESNHTLPKTATRAAMLVRINTLLQGYSGIDFEILEAITKPLNKTVTPCLPLRGTITA 211 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K H + +++ A+EA +L G+ A L PKEGL LV 

Sbjct: 212 SGDLVPLSYIAGLLTGRPNSKAH GPSGEVLNAKEAFNLAGINAEFFELQPKEGLALV 268 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 269 NGTAVGSGLASIVLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAA 327 
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Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GSS+ +QDRY LRTSPQ+LGPLVE + + + + E 

Sbjct: 328 AIMEHILDGSSYVKAAKKLHEIDPLQKP-KQDRYALRTSPQWLGPLVEVIRFSTKSIERE 386 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N 
Sbjct: 387 INSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLMFAQFSELVNDFYNN 446 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVTT VQ AE NQ VNSL LIS 
Sbjct: 447 GL PSNL S ASRNPSLDYGFKGAE I AMAS YC S ELQ YLANPVTTHVQ S AEQHNQDVNSLGL I S 506 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

AR+T EA ++L L+ + + L QA+DLR +E + K + + ++ L G+ + 

Sbjct: 507 ARKTNEAIEILQLMSSTFLIALCQAIDLRHLEENLKNSVKNTVSQVAKKTLTMGVNGE-- 564 

Query: 575 ALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTVVELLSS- - SPSANVTLTAVNAWKVA 632 

L + KL+ + + D AT+ + L AV + + + 

Sbjct: 565 - LH PSRFC EKDLLKWDREHVF AYI DDPC S AT Y PL SQKLRQVLVDH ALVNGESEKNFNT S 623 

Query: 633 SAEKAISLTREVRNRFWQTPSSQAPAHAYLSP RTRVLYSFVREELGVQARR 683 

+K + E+ + + S A+ +P R+ LY FVREELG 

Sbjct: 624 IFQKIATFEEELKTLLPKEVESARTAYESGNPTIPNKINGCRSYPLYKFVREELGTGLLT 683 

Query: 684 GDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G+ + + G + + + A+ G+I L++ L 

Sbjct: 684 GENVI SPGEECDKLFSAMCQGKI IDPLLECL 714 



□ > gi 1 1172002 [ sp 1 P45732 | PALY_STYHU Phenylalanine ammonia- lyase 
gi | 556424 | gb | AAA99500 . 1 1 phenylalanine ammonia lyase 
Length = 715 

Score = 347 bits (889), Expect = le-93 

Identities = 240/685 (35%), Positives = 349/685 (50%), Gaps = 32/685 (4%) 



Query : 


49 


SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 


108 






S L+ V+ ++S+ +V L G +LT Q + RA V S D+ + 




Sbjct: 


38 


SHLDEVKRMVSEYRKPLWLGGQTLTISQVAAIAANDQGVSVQLSEASRAGVKASSDWVM 


97 


Query : 


109 


AQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL 


166 






+ N YGVTTGFG ++ RT+ +LQK LI G+ F G TL 




Sbjct: 


98 


DSMNNGTDS YGVTTGFGAT SHRRTKQGGALQKEL I RFLNAG I FGNGTETNCTL 


150 


Query : 


167 


PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 


226 






P R AM++R+N+L +G+S +R +LEA+T LN+ ITP + PLRG+ 1 + ASGDL PLSY 




Sbjct: 


151 


PHTATRAAMLVRINTLLQGYSGIRFEILEAITKLLNNNITPCLPLRGTITASGDLVPLSY 


210 


Query : 


227 


IAGAITGHPDWV^VIjHEGTEKIMFAREAISLFGLEAvVLGPKEGLGLVNGTAVSASMAT 


286 






I AG +TG P+K +T A+A+G+ L PKEGL LVNGT V + +A+ 




Sbjct: 


211 


IAGLLTGRPNSKAVGPNGETLNAKEAFQAAGI-GSDFFELQPKEGLALVNGTPVGSGLAS 


269 


Query : 


287 


XXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSS 


346 






E M G+ F + + HPGQ+E A + +L GSS 




Sbjct: 


270 


WLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSS 


328 


Query : 


347 


FAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLD 


406 



+ +QDRY LRTSPQ+LGPLVE + + ++ E N+ DNPL+D 
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Sbjct : 


329 


YVKAAKKLHEIDPLQKP-KQDRYALRTSPQWLGPLVEVIRFSTKSIEREINSVNDNPLID 


387 


Query : 


A A*7 
4U / 




fi 0 0 






V + HGGNFQ + + + bM+ J.KL1A+A KaKLi r Q +EL+N N (jLFb b A+ + 




Sbjct: 


388 


VSRNKALHGGNFQGT PIGVSMDNTRL AVAS I GKLMF AQF S ELVNDF YNNGL PSNL S ASRN 


447 


Query : 


AC.C 
% 0 D 




c 9 c 






PSL+Y KG +1 +A+Y bEL +L1AJMFVI+ vy AE NQ VNbb LIoAR+I EA + xj_i 




Sbjct: 


448 


PSLDYGFKGTEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISARKTNEAVEIL 


507 


Query : 




CT T T A OUT VP rnT r» mT "D A 1\yT"C 1 T 'RU , l< r LT>T?'n'DT T 'DT'T T nr^TJT PT'PT "H T 7TJ A T AT I7T TVV A T TVTVO 

bi-i-LiJ-iAbnij 1 L 1 ijyAVJJijKAjyLEijJJr J\r\.yr DirJjljr' 1 JjIjyyn.JjvjlUlj]JVINAI^^ 


JOJ 






L + ++L QA+DLR +E + K + + + + L TG++ L + K 




Sbjct: 


508 


KLMSPTYLIALCQAIDLRHLEENLKNTVKNTVSQVAKRTLTTGVNGE LHPSRFCEKD 


564 


Query : 


c o c 

586 


LEQTTTYDLEPRWHDAr bYATGTWE - LLbbbPbANVTLTAViNAWKVAbAE 


Ojj 






L + + + D AT +++ L ++ NV + E 




Sbjct: 


565 


LLK I VDRE YC FAY I DD PC S AT YPLMQKLRQVL VEH ALANAENEKNVNT S I FQK I TTF EEE 


624 


Query : 


636 


T7H TPT mn T— it 7-1-1 tl-t n riT.TAm "r\t~* C1f\~A Ti A TJ A \TT HTin fTTOT TT VCDT TXJ TT" TT>T /"ST T/^\ ti nri /^i TNT TT-1T T/~1T T/"\ /"\ TP m 

KAI SLTREVRN - RFWQT P S SQAPAHAYL S PRTRVL YS F VREELGVQARRGDVF VGVQQET 








L +EV R A + R+ LY FVREELG ++ G + + 




Sbj ct : 


£ o c 
6zb 


T (TIT T TiT7"CT 7"C O A TD T A VDHTPAC 1 A X TTMT7 X VCP TD CV flT W T?T 7X3 TT 1 'CT /TTI 'OA/fT rn/*s TJiT/^ 7X3 O 

LKTLL PKEVEGAK1 A YEJNGUbAl FINK. 1KEL Kb Y Fb Y Kr VKEELiLjT - EJyLLTtjEKVKb 


o / y 


Query : 


695 


IGSNVSRIYEAIKDGRINHVLVKML 719 








G +++ A+ G+I L++ + 




Sbjct: 


680 


PGEECDKLFTAMCQGKIIDPLLECI 704 





[~] > gi |15100059|gb| AAK84225 . 1 1 phenylalanine ammonia-lyase [Rehmannia glutinosa] 
Length = 708 

Score = 345 bits (886), Expect = 2e-93 

Identities = 241/686 (35%), Positives = 346/686 (50%), Gaps = 35/686 (5%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ ++ + V+L G SLT + + RA V S D+ + 

Sbjct: 32 S HLD EVKRMVE E FRK P AVKLGGE SLT I AQVAAI AARDNAVAVEL AET ARAGVKAS SDWVM 91 

Query: 109 AQLQNS V- - YGVTTGFGGS ADTRTED AVSLQKAL I EHQLCGVT PT S VS SF S VGRGLENTL 166 

+ YGVTTGFG ++ RT+ +LQK LI G+ F G + L 

Sbjct: 92 E SMNKGTDS YGVTTGFGAT SHRRTKQGGALQKEL I RFLNAGI FGNGTESNHAL 144 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM++R+N+L +G+S +R +LEALT FLNH ITP + PLRG+ 1 + ASGDL PLSY 
Sbjct: 145 PHSATRAAMLVRINTLLQGYSGIRFEILEALTKFLNHNITPCLPLRGTITASGDLVPLSY 204 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMA 285 

I AG +TG P+ K V G + + A EA SL G+ L PKEGL LVNGTAV + +A 

Sbjct: 205 I AGLLTGRPNSKA- VGPNG- - EALNAGEAFSLAGVSGFFELQPKEGLALVNGTAVGSGLA 261 

Query: 286 TXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGS 345 

+ E M G+ F + + HPGQ+E A + +L GS 

Sbjct: 262 SIALYDANILAVLSEVTSVIFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGS 320 

Query: 346 SFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLL 405 

++ +QDRY LRTSPQ+LGP +E + A + E N+ D PL+ 

Sbjct: 321 AYVKAAQKLHETDPLQKP-KQDRYALRTSPQWLGPQIEVIRTATKMIEREINSVNDTPLI 379 

Query: 406 DVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AE 464 
DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ 
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Sbjct : 
Query: 
Sbjct: 
Query: 
Sbjct: 
Query : 
Sbjct: 
Query : 
Sbjct: 
Query : 
Sbjct: 



380 DVSRNKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNNGLPSNLSGGR 439 

465 DPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDV 524 

+PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+T EA D+ 
440 NPSLDYGFKGSEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTVEALDI 499 

525 LSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNK 584 

L L+ + ++L QAVDLR +E + + + + ++ L G+ + L + K 

500 LKLMSSTYLIALCQAVDLRHLEENLRLSVKNTVSQVAKRTLTMGINGE LHPSRFCEK 556 



585 RLEQTTTYDLEPRWHDAFSYATGTWELL- 



L + 



+ D 



+++ L 



- S S S P S ANVTLT AVNAWKVAS A 634 
+ NV+ + + 



557 DLLRWDRE YVF AYI DD PC SGT Y PLMQKLRQVLVDH ALNNGES EKNVST S I FQK I E AFEV 616 

635 EKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQE 693 

E L +EV + R + A + R+ LY F+REELG G+ V 
617 ELKAILPKEVESARIALESGNPAIGNRITECRSYPLYKFIREELGTNYLTGEKW 671 

694 TIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G +++ A+ G I L+K L 
672 SPGEECDKVFTALSKGLIVDPLLKCL 697 



D > gi I 535008 I emb | CAA57057 . 1 1 phenylalanine ammonia- lyase 3 [Petroselinum crispum] 
gi [ 1171996 | sp 1 P45729 1 PAL3„PETCR Phenylalanine ammonia- lyase 3 
Length = 718 

Score = 344 bits (883), Expect = 5e-93 

Identities = 248/700 (35%), Positives = 354/700 (50%), Gaps = 42/700 (6%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX-QNDDEIRA 98 

G+ A S L+ V+ + + + + W+L G +LT + +E RA 

Sbjct: 30 GVAAEALTGSHLDEVKRMVAEYRKPWKLEGETLTI SQVAAI SARDDSGVKVELSEEARA 89 

Query: 99 RvT)KSVT)FLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSF 156 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ 
Sbjct: 90 GVTCASSDV\A/MDSMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI 141 

Query: 157 SVGRGLE NTL PL E WRGAMVI RVN S LTRGH S AVRL WL E ALTNFLNHR I T P I VPLRG 213 

G G E NTLP R AM++R+N+L +G+S +R +LEA+T FLNH ITP +PLRG 
Sbjct: 142 -FGSGAEAGNNTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNHNITPCLPLRG 200 

Query: 214 SISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEG 271 

+I+ASGDL PLSYIAG +TG P+ K T + EA L G+E L PKEG 

Sbjct: 201 T I T ASGDLVPL S Y I AGLLTGRPNSKAV GPTGVTLSPEEAFKLAGVEGGFFELQPKEG 257 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L LVNGTAV + MA+ E M G+ F + + HPGQ 

Sbjct: 258 LALVNGTAVGSGMASMVXjFEANILAVLAEVM 316 

Query: 332 VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 391 

+E A + +L GS++ +QDRY LRTSPQ+LGP +E + + 

Sbjct: 317 IEAAAIMEHILDGSAYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSSTKM 375 

Query: 392 L SLENNTTTDNPLLDVENKQT AHGGNFQAS AVS I SMEKTRLALAL I GKLNFTQCTELLNA 451 

+ E N+ DNPL+DV + HGGNFQ S + +SM+ TRLA+A IGKL F Q +EL+N 
Sbjct: 376 IEREINSVTTONPLIDVSRNKAIHGGNFQGSPIGVSMDNTRLAIAAIGKLMFAQFSELVND 435 

Query: 452 AMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSL 510 
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N GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL 



Sbjct : 


436 


FYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSL 


495 


Query : 


511 


AL I S ARRT AEANDVL SLLLASHL YCTLQ AVDLRAMELDFKKQFD PLL PTLLQQHLGTGLD 


C *~l f\ 

570 






LIS+R+T+EA ++L L+ + L QA+DLR +E + K + + ++ L G++ 




Sbjct: 


496 


GLISSRKTSEAVEILKLMSTTFLVGLCQAIDLRHLEENLKSTVKNTVSQVAKRVLTMGVN 


555 


Query : 


571 


X TUT H T m t FIT rrrTf n t <fcTTm T 1 T*^ ^>ITtm^l^ fT^T T^ T"\T^ TmTT T T™\ TV T^T A^T TV m /""I FTTT TT TT1T T O ^ T"% TV TVTT J f 1 1 

VNALALEVKKALNKRLEQTTTYDLEPRWHDAFS YAT GTWELLS SS PS ANVT 


622 






L + KL+ + +D AT T+VE ++ 




Sbjct: 


556 


GE LHPSRFCEKDLLRWDREYIFAYIDDPCSATYPLMQKLRETLVEHALNNGDKERN 


612 


Query : 


623 


LTAVNAWKVASAEKAI S - - LTREVRN- RFWQTPS SQAPAHAYLS PRTRVLYS FVREELGV 


679 






Jj+ K+A+ E + Li +hiV K + A + K+ Jji r VKbbLtO 




Sbjct: 


613 


LSTSIFQKIAAFEDELKALLPKEVETARAALESGNPAIPNRIKECRSYPLYKFVREELGT 


672 


Query : 


680 


QARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 








+ G + + G + + + A+ G I L++ L 




Sbjct: 


673 


EYLTGEKVRS PGEEFEKVFTAMSKGEI IDPLLECL 707 





□ > gi 1 129585 | sp | P19142 [ PAL2_PHAVU Phenylalanine ammonia-lyase class II 
gi | 228614 |prf | |1807329A Phe ammonia lyase 
Length =712 

Score = 344 bits (882), Expect = 6e-93 

Identities = 242/686 (35%), Positives = 357/686 (52%), Gaps = 34/686 (4%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ + + + + V L G +LT + + RAV D++ 

Sbjct: 35 SHLDEWRMVAEYRKPAVRLGGQTLTIAQVAATAAHDQGLKVELAESARACVKAISDWVM 94 

Query: 109 AQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLEN - - 164 

+ YG+TTGFG + + RT+ +LQK LI G+ G G E+ 

Sbjct: 95 E SMDKGTDS YGI TTGFGAT SHRRTKQGGALQKEL I RFLNAGI FGNGTESNC 145 

Query: 165 TLPLEVWGAWIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPL 224 

TLP R AM++RVN+L +G+S +R +LEA+T LN+ ITP + PLRG + 1 + ASGDL PL 
Sbjct: 146 TL PHT ATRAAMLVRVNTLLQG YSG I RFE ILEAI TKLLNNNI T PCL PLRGT I TASGDLVPL 205 

Query: 225 S Y I AGAI TGH PDVKVHVLHEGTEK IMFARE AI SL - - FGLEAWLGPKEGLGLVNGTAVS A 282 

SYIAG +TG P+ K V G +1+ A+EA L G E L PKEGL LVNGTAV + 
Sbjct: 206 SYI AGLLTGRPNSKA- VGPSG- - EILNAKEAFELAN IGSEFFELQPKEGLALVNGTAVGS 262 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

+A+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 263 GLASIVLFEANILAVLSEVISAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHIL 321 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

GSS+ +QDRY LRTSPQ+LGP +E + + + + E N+ DN 

Sbjct: 322 DGSSYIKAAKKLHEIDPLQKP-KQDRYALRTSPQWLGPQIEVIRFSTKSIEREINSVNDN 380 

Query: 403 PLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL- 461 

PL+ V + HGGNFQ + + +SM+ TRLA+A IGKL F Q + +L+N N GLPS L 
Sbjct: 381 PLISVSRNKALHGGNFQGTPIGVSMDNTRLAIASIGKLMFAQFSDLVNDYYNNGLPSNLT 440 

Query: 462 AAED P SLNYHGKGLD I H I AAY AS ELGHL AN P VTT F VQ P AEMGNQ AVN SL AL I S ARRT AE A 521 

A+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS+R+T EA 
Sbjct: 441 ASRNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTNEA 500 
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Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALE-VKK 580 

++L L+ ++ L QA+DLR +E + K + + + ++ L TG++ +K 

Sbjct: 501 LEILKLMSSTFLVALCQAIDLRHLEENLKNTVKNWSQVAKRTLTTGVNGELHPSRFCEK 560 

Query: 581 ALNKRLEQTTTY DLE PRWHDAF S YATGTWELL S S S PS ANVTLTAVNAWKVAS AEK 636 

AL K +E+ T+ D + +V+ ++ L K+AS E+ 

Sbjct: 561 ALLKWEREYTFAYIDDPCSGTYPLMQKLRQVLVDYALANGENEKNLNTSIFQKIASFEE 620 

Query: 637 AI S - -LTREVRNRFWQTPS SQ- APAHAYLS PRTRVLYSFVREELGVQARRGDVFVGVQQE 693 

+ L +EV + Q A + R+ LY FVREELG G+ + 
Sbjct: 621 ELKTLLPKEVEGARLAYENDQCAIPNKIKDCRSYPLYKFVREELGTSLLTGEKVI 675 

Query: 694 TIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G +++ A+ G+I L+ + L 
Sbjct: 676 SPGEECDKVFSAMCQGKIIDPLLECL 701 



□ > gi I 58618148 | gb 1 AAW80640 . 1 1 phenylalanine ammonia lyase [Psilotum nudum] 
Length = 772 

Score = 343 bits (881), Expect = 8e-93 

Identities = 246/718 (34%), Positives = 363/718 (50%), Gaps = 41/718 (5%) 

Query: 19 GSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTD-DWELSGYSLTXXX 77 

G P KS P + + S L+ V+ ++ + +D +W L G +LT 

Sbjct: 25 GGRLLPHKSEGDPLKWVE SAQESECSHLDEVRRMVKEFSDGNWSLQGLNLTVAQ 79 

Query: 78 XXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVS 135 

+ R RVD+S + + + + YGVTTGFG ++ RT + 

Sbjct: 80 VAAVARRPDVKVELDSAVARRRVDESSEVm/NHIMKGTDTYGVTTGFGATSHRRTNQGIE 139 

Query: 136 LQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLE 195 

LQK LI G+ + G+ N+LP VR A+++R N+L +G S +R +LE 

Sbjct: 140 LQKEL I RFLNAG I LTDGKEECNSLPTPAVRAAILVRTNTLMQGFSGIRWAILE 192 

Query: 196 ALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREA 255 

A+ LN +ITP + PLRG+ 1 + ASGDL PLSYIAG +T P+ + V EG E + EA 
Sbjct: 193 AMEKLLNSQITPRLPLRGTITASGDLVPLSYIAGLLTARPNSRA-VTAEGKE--VTGEEA 249 

Query: 256 ISLFGL-EAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQ 314 

+ L G+ E L PKEGL LVNGTAV A +A E M G+ 

Sbjct: 250 LKLAGIQEPFDLQPKEGLALVNGTAVGAGLAAWCYDANIFALLAEVLSALFCEVMQGKP 309 

Query: 315 GSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTS 374 

F + + HPGQ+E A + LL GSS+ +QDRY LRTS 

Sbjct: 310 - EFTDHLTHRLKHH PGQI EAAAIMEWLLDGS SYMKAAAKLHETD PLKK P - KQDR YALRT S 367 

Query: 375 PQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLAL 434 

PQ+LGP +E + A + E N+ DNPL+DV + HGGNFQ + + +SM+ RLA+ 
Sbjct: 368 PQWLGPQ I EVI RL ATHA I QRE INS VNDNPL IDVARDKALHGGNFQGT P I GVSMDNMRL AI 427 

Query: 435 ALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPV 493 

A IGKL F Q +EL+N N GLPS L+ + +PSL+Y KG +1 +A+Y SE+ +LANPV 
Sbjct: 428 AAIGKLMFAQFSELVNDLYNNGLPSNLSGSPNPSLDYGFKGAEIALASYTSEMQYLANPV 487 

Query: 494 TTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQF 553 

TT Q AE NQ VNSL LISAR+T EA D+L L++++++ QAVDLR +E + K 
Sbjct: 488 TTHSQSAEQHNQDVNSLGLISARKTKEAIDILKLMISTYIVALCQAVDLRHLEENMKAAI 547 
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Query: 554 DPLLPTLLQQHLGTGLDVNALALE VKKALNKRLEQTTTYDLEPRWHDAFSYATGTW 610 

++ + ++ L D N L L +K L +E + S + 

Sbjct: 548 KHMVCQVARRTL--YFDHNGLLLPSRFCEKELLHWEHEPIFLYIDNASSDASILMQKLR 605 

Query: 611 ELLS S SPS ANVTLTAVNAWKVAS AEKAI SLTREVRNRF - WQTPS SQ APAHAY 661 

+ +L NV + + + + E++N F + P + + A + 

Sbjct: 606 QVLVDQAMKNVEKEKEKLGAASTLNRILLFEEELKNLFDSEIPRARERFDRGQFAVLNRI 665 

Query: 662 LSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ RT LY FVR++LG Q +GQ+G+++ +AI +G++ L+K + 

Sbjct: 666 QNCRTYPLYRFVRDDLGTQ LL SGTQTH S PGQDFQKVLDAI SEGKLVAPLLKC I 718 



□ > gi 1 3024361 1 sp 1 Q42858 I PAL2_IP0BA Phenylalanine ammonia- lyase 
qi | 1122743 1 dbj I BAA11459 . 1 | Phenylalanine Ammonia-Lyase [Ipomoea batatas] 
Length = 708 

Score = 343 bits (881), Expect = 8e-93 

Identities = 245/687 (35%), Positives = 354/687 (51%), Gaps = 37/687 (5%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ + + + + + V++ G +LT + + AR + S D+ + 

Sbjct: 32 SHLDEVKRMVAEFRJSTPAVKIGGQTLTSLRSPPIAARDNASKWSSP-RLPARRESSSDWVM 90 

\ Query: 109 AQLQNSV--YGOTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

+ N YGVTTGFG + + RT-H+ +LQ+ LI G+ F G G +TL 

Sbjct: 91 NSMNNGTDSYGVTTGFGATSHRRTKNGHALQQELIRFLNAGI FGTGTGASHTL 143 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM++R+N+L +G+S +R +LEA+T LNH ITP + PLRG+ 1 + ASGDL PLSY 
Sbjct: 144 PHSATRAAMLVRINTLLQGYSGIRFEILEAITKLLNHNITPCLPLRGTITASGDLVPLSY 203 

Query: 227 I AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASM 284 

I AG +TG P+KV G++AEALG++ L PKEGL LVNGTAV + M 

Sbjct: 204 I AGLLTGRPNSKA- VGPNG- - EALTAEEAFKLAGVQGGFFELQPKEGLALVNGTAVGSGM 260 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 261 ASMVLFEANVLAVLSEVLSAIFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDR 319 

Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

S + +QDRY LRTSPQ+LGP +E + A + E N+ DNPL 

Sbjct: 320 S YYMKAAQKLHEMDPLQKP - KQDRYALRT S PQWLGPQI EVI RQATKMI ERE INS VNDNPL 378 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AA 463 

+DV + HGGNFQ + + +SM+ +RLALA IGKL F Q +EL+N N GLPS L A 
Sbjct: 379 I DVSRNKALHGGNFQGT P I GVSMDNSRL ALAS IGKL I F AQF SELVNDYYNNGL PSNLT AG 438 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG++I +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA D 
Sbjct: 439 RNPSLDYGFKGVEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEAVD 498 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALN 583 

VL L+ +++L QA+DLR +E + K + + ++ L G++ L + 

Sbjct: 499 VLKLMS S T YL VALC Q A I DLRHL E ENLKN AVRNT VNQVAKRTLTMG VNGE LHPSRFCE 555 

Query: 584 KRL EQTTTYDLEP- -RWHDAFSYATGTWE — LLSS SPS ANVTLTAVNAWKVAS 633 

K L E Y +P + F +V+ L + NV+ + 

Sbjct: 556 KDLLRWDREYVFAYADDPCSANYPLFQKLRQVLVDHALQNGEHEKNVSTSIFQKIAAFE 615 
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Query: 634 AEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQ 692 

E L +EV R + A + R+ LY FVREELG + + G + 

Sbjct: 616 DELKAVLPKEVEGARSAIENGNPAIPNRITECRSYPLYKFVREELGT EMLTGEKV 670 

Query: 693 ETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G +++ A+ DG I L+ + L 
Sbjct: 671 KSPGEVCDKVFTAVCDGGI IDPLLECL 697 



□ > qi I 3914262 | sp | 049836 | PAL2_LITER Phenylalanine ainmonia-lyase 2 (PAL-2) 
gi | 2911124 | dbj | BAA24929 . 1 | phenylalanine ainmonia-lyase [Lithospermum erythrorhizo 
Length = 705 

Score = 343 bits (881), Expect = 8e-93 

Identities = 240/696 (34%), Positives = 355/696 (51%), Gaps = 36/696 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ + S L+ V+ + ++++ W+L+G +LT + + R 

Sbjct: 19 GMAAESMKGSHLDEWKMVAEFRKPWQLAGKTLTIAQVAAIAARDDGVTVELAEAAREG 78 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D+ + + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 79 VKASSDWVMESMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FG 131 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 

G +TLP R AM++R+N+L +G+S +R +LEA+T FLN ITP +PLRG+I+A 
Sbjct: 132 NGTETSHTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNTNITPCLPLRGTITA 191 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K T + + A EA L G+ + L PKEGL LV 

Sbjct: 192 SGDLVPLSYIAGLLTGRPNSKAV G PTGEKLNAE E AFRL AG I S SGF F ELQ PK EGLAL V 248 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + MA+ E M G+ F + + HPGQ+E A 

Sbjct: 249 NGT AVGSGMASMVL YE ANI LGVMS EVL S AVF AEVMNGK P - EFTDHLTHKLKHH PGQ I E AA 307 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GS + +QDRY LRTSPQ+LGP +E + A + E 

Sbjct: 308 AIMEHILDGSGYVKAAELLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSATKMIERE 366 

Query: 396 NNTTTDNPLLDV^NKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + ++M+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 367 INS VNDNPL I DVSRNKALHGGNFQGT P IGVAMDNTRL AI AAI GKLLF AQF S ELVND YYNN 426 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L + DPSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS 
Sbjct: 427 GLPSNLTGSRDPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLIS 486 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

+R+T+EA ++L L+ +S L QAVDLR +E + + + + ++ L G+D 
Sbjct: 487 SRKT S EAVE ILKLMS S S FLVALC QAVDLRH I EENVRLAVKKTVSQVAKKTLNIGVDG 543 

Query: 575 ALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVTLT 624 

L+KL+ + +D AT +++ L +S + + + 

Sbjct: 544 VLHPSRFSEKELLRWDREYVFAYADDPCSATYPLMQKLREVLVSHALANSGNEKDASTS 603 

Query: 625 AVNAWKVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARR 683 
+ V E L +EV N R + A + R+ LY FVR ELG 
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Sbjct: 604 IFHKIGVFEEELKGILPKEVENARASVENGTPAIPNKIEECRSYPLYKFVRGELGT 659 

Query: 684 GDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G + + G + +++ A+ +G++ L+ L 
Sbjct: 660 -ELLTGEKVRSPGEELDQVFNALCEGKLVDPLLACL 694 



□ > qi 1 18001007 | gb [ AAL55242 . 1 1 phenylalanine ammonia- lyase [Lactuca sativa] 
Length = 711 

Score = 343 bits (880), Expect = le-92 

Identities = 244/699 (34%), Positives = 364/699 (52%), Gaps = 40/699 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQND--DEIR 97 

G+ A S L + V++++++ W+L G +LT + + + R 

Sbjct: 23 GVAAEALTGSHLDEVKKMVAEFRKPVVKLGGETLTVSQVAGIAAANDSDTVKVELSEAAR 82 

Query: 98 ARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSS 155 

A V S D+ + + YGVTTGFG ++ RT+ +LQK LI G+ 
Sbjct: 83 AGVKAS SDWVME SMNKGTDS YGVTTGFGAT SHRRTKQGGALQKEL I RFLNAGI 135 

Query: 156 FSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSI 215 

F G +TLP R AM++R+N+L +G+S +R +LEA+T FLN+ ITP +PLRG+I 
Sbjct: 136 FGNGTETSHTLPHSATRAAMIVRINTLLQGYSGIRFEILEAITKFLNNNITPCLPLRGTI 195 

Query: 216 SASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLG 273 

+ASGDL PLSYIAG +TG P+ K T +++ A +A + G+E L PKEGL 

Sbjct: 196 TASGDLVPLSYIAGLLTGRPNSKAV GPTGEVLNAEKAFAAAGVEGGFFELQPKEGLA 252 

Query: 274 LVNGTAVSASiyiATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVE 333 

LVNGTAV + MA+ E M G+ F + + HPGQ+E 

Sbjct: 253 LvTSfGTAVGSGMASMVLFDANVLALLSEVLSAIFAEWQGKP-EFTDHLTHKLKHHPGQIE 311 

Query: 334 VARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLS 393 

A + +L GS + +QDRY LRTSPQ+LGP +E + + + 

Sbjct: 312 AAAIMEYILDGSDYVTCAAQKVliEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSSTKMIE 370 

Query: 394 LENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAM 453 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N 
Sbjct: 371 REINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFY 430 

Query: 454 NRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLAL 512 

N GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL L 
Sbjct: 431 NNGLPSNLSGGRNPSLDYGFKGGEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGL 490 

Query: 513 I S ARRTAEANDVL SLLLASHL YC TLQ AVDLRAMELDFKKQFDPLL PTLLQQHLGTGLDVN 572 

ISAR+TAEA D+L L+ +++L Q++DLR +E + K + + ++ L G++ 

Sbjct: 491 ISARKTAEAVDILKLMSSTYLVALCQSIDLRHLEENMKSTVKNTVSQVAKKVIjTMGWGE 550 

Query: 573 ALALEVKK ALNKRLEQTTT YDLE PRWHDAF S YATGT WE LLSSSPSAWTL 623 

L + KL+ + +D T + + + L++ + T 

Sbjct: 551 LHPSRFCEKDLLRWDREYVFAYIDDVCSGTYPLMQKLRQVLVDHALNNGETEKNTN 607 

Query: 624 TAVNAWKVASAEKAIS--LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQ 680 

T++ K+A+ E+ + L +EV R + + + + R+ LY FVREELG 

Sbjct: 608 TSI-FQKIATFEEELKVLLPKEVEGVRIAYENDTLSIPNRIKACRSYPLYRFVREELG-- 664 

Query: 681 ARRGD VF VGVQQET I G SNVSR I YEA I KDGR I NH VLVKML 719 
RG G + + G R++ A+ G+I L++ L 
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Sbjct: 665 --RG-FLTGEKVTSPGEEFDRVFTAMCKGQIIDPLLECL 700 



□ > qi | 28316386 [ dbj [ BAC56977 . 1 1 phenylalanine ammonia- lyase [Daucus carota] 
Length = 715 

Score = 343 bits (880), Expect = le-92 

Identities = 252/728 (34%), Positives = 365/728 (50%), Gaps = 50/728 (6%) 

Query: 16 FTNGSHAAPTKSAAGPTSALRRTP GLDGH AAHQ SQLE I VQELL SDPTDDWEL SGY 71 

+TNG H + + G + + + G+ A S LE V+ + + + + W+L G 

Sbjct: 3 YTNGHH ENGNGVDLCMKKEDPLSWGVAAEALKGSHLEEVKRMVAEYRKPWKLGGE 58 

Query: 72 SLTXXXXXXXXXXXXXXXX-QNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADT 128 

+LT + + RA V S D++ + YGVTTGFG + + 

Sbjct: 59 TLTI SQVAAI SARDDSGWVELSEAARAGVKASSDWVMESMNKGTDSYGVTTGFGATSHR 118 

Query: 129 RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLE NTLPLEWRGAMVIRVNSLTRG 185 

RT+ +LQK LI G+ G G E NTLP R AM++R+N+L +G 

Sbjct: 119 RTKQGGALQKEL I RFLNAGI FGSGAEAGNNTLPHSATRAAMLVRINTLLQG 169 

Query: 186 HSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEG 245 

+S +R +LEA+T FLNH ITP + PLRG+ I + ASGDL PLSYIAG +TG P+ K 
Sbjct: 170 YSGIRFEILEAITKFLNHNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKAV GP 226 

Query: 246 TEKIMFAREAI SLFGLEA- - WXtGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXX 303 

T + EA L G+E L PKEGL LVNGTAV + MA+ 

Sbjct: 227 TGWLSPEEAFKLAGVEGGFFELQPKEGLALWGTAVGSGMASMVT^FEANILAVLAEVMS 286 

Query: 304 XXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGI 363 

E M G+ F + + HPGQ+E A + +L GS + + 
Sbjct: 287 AIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSAYVKAAQKLHEMDPLQKP 345 

Query: 364 LRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAV 423 

+QDRY LRTSPQ+LGP +E + + + E N+ DNPL+DV + HGGNFQ + + 
Sbjct: 346 - KQDRYALRTSPQWLGPQI EVIRS STKMI EREINSVNDNPL I DVSRNKAIHGGNFQGTPI 404 

Query: 424 SISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAY 482 

+SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y 
Sbjct: 405 GVSMDNTRLAIAAIGKLMFAQFSELWDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASY 464 

Query: 483 ASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDL 542 

SEL LANPVT VQ AE NQ VNSL LIS+R+T+EA ++L L+ + L QA+DL 
Sbjct: 465 CSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTSEAVEILKLMSTTFLVGLCQAIDL 524 

Query: 543 RAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAF 602 

R +E + K + + ++ L G++ L + KL+ + +D 

Sbjct: 525 RHLEENLKSTVKNTVSQVAKRVLTMGVNGE LH PSRFC EKDLLRWDRE YI F AY I DD P 581 

Query: 603 SYAT GTWELLS S S PSANVTLTAVNAWKVASAEKAI S - - LTREVRN- RFWQT 651 

AT T+VE ++ L+ K+A+ E + L +EV + R 

Sbjct: 582 CSATYPLMQKLRETLVEHALNNGDKERNLSTSIFQKIAAFEDELKALLPKEVESARAAVE 641 

Query: 652 PSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRI 711 

+ A + R+ LY FVREELG + G + + G + + + A+ G I 

Sbjct: 642 SGNPAI PNRIKECRSYPLYKFVREELGT E YLTGEKVT S PGEEFDKVFT AMTKGE I 696 

Query: 712 NHVLVKML 719 
L++ L 
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□ > qi 1 12240240 | gb | AAG49585 . 1 1 phenylalanine ammonia-lyase [Ipomoea nil] 
Length = 711 

Score = 343 bits (879), Expect ~ le-92 

Identities = 250/693 (36%), Positives = 356/693 (51%), Gaps = 48/693 (6%) 

Query: 49 SQLE I VQELL SDPTDDWEL SGYSLTXXXXXXXXXXXXXXXXQNDDE I RARVDK S VDFLK 108 

S L+ V+ ++++ V+L G +LT + +E RA V S D++ 

Sbjct: 34 SHLDEVKVMVAEFRKPAWLGGETLTVAQVAAIASRDNAVTVELSEESRAGV1CASSDWVM 93 

Query: 109 AQLQNSV- - YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLEN- - 164 

+ YGVTTGFG ++ RT+ +LQK LI G+ G G E+ 

Sbjct: 94 DSMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FGNGTESCH 144 

Query: 165 TLPLEVV11GAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPL 224 

TLP R AM+ +R+N+L +G+S +R +LEA+T LNH ITP + PLRG + I + ASGDL PL 
Sbjct: 145 TLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKLLNHNITPCLPLRGTITASGDLVPL 204 

Query: 225 SYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVSA 282 

SYIAG ITG P+ K + T + A EA+ L G+ L PKEGL LVNGTAV + 

Sbjct: 205 SYIAGLITGRPNSKAVGPNGET LNAE E ALRL AGVNGGF F ELQ PKEGL ALVNGTAVG S 261 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

MA+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 262 GMASMVLFEANVLAVLSEVLSAIFAEVMNGKP-EFTDHLra 32 0 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ DN 

Sbjct: 321 DGSSYV1CAAQKMHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIR?^TKMIEREINSVNDN 379 

Query: 403 PLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL- 461 

PL+DV + HGGNFQ + + +SM+ +RLALA IGKL F Q +EL+N N GLPS L 
Sbjct: 380 PLIDVARSKALHGGNFQGTPIGVSiyDNSRLALASIGKLLFAQFSELVNDYYNNGLPSNLT 439 

Query: 462 AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEA 521 

A +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA 
Sbjct: 440 AGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEA 499 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA-LALEVKK 580 

DVL L+ +++L QA+DLR +E + + + + ++ L G + A +K 

Sbjct: 500 VDVLKLMSSTYLVALCQAIDLRFLEENLRNAVKNAVTQVAKRTLTMGANGELHPARFCEK 559 

Query: 581 ALNKRLEQ TTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAW 629 

L + + + + +YL+A VL+ST T+ + 

Sbjct: 560 DLLRWDREYVFAYADDPC SANYPLMQKLRQAL VDHALQNGESEKNTGTSI-FL 612 

Query: 630 KVASAEKAI S - - LTREVR-NRFWQTPS SQAPAHAYLS PRTRVLYSFVREELGVQARRGDV 686 

KVA+ E + L +EV R + A + R+ LY FVRE LG + + 

Sbjct: 613 K VAAF ED ELK AVL PK E VE AAR I AVE S GNP A I PNR I KEC R S Y PL YKF VREGLGT EL 667 

Query: 687 FVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + + G +++ A+ +G I L++ L 
Sbjct: 668 LTGEKVRSPGEECDKVFTAMCEGS I IDPLLECL 700 
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□ > qi 1 1524313 I emb | CAA68938 . 1 [ PALI protein [Petroselinum crispum] 
qi | 129582 1 sp 1 P24481 1 PAL1_PETCR Phenylalanine ammonia- lyase 1 
Length = 716 

Score = 342 bits (878), Expect = 2e-92 

Identities = 244/697 (35%), Positives = 355/697 (50%), Gaps = 39/697 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX-QNDDEIRA 98 

G+ A S L+ V+ + + + + + W+L G +LT + + RA 

Sbjct: 31 GIAAEAMTGSHLDEVKKMVAEYRKPVVKLGGETLTISQVAAISARDGSGVTVELSEAARA 90 

Query: 99 RVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSF 156 

V S D+ + + YGVTTGFG ++ RT+ +LQK LI G+ 
Sbjct: 91 GVKASSDWVMDSMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI 142 

Query: 157 SVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSIS 216 

G G +NTLP R AM++R+N+L +G+S +R +LEA+T FLN ITP +PLRG+I+ 
Sbjct: 143 -FGNGSDNTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNQNITPCLPLRGTIT 201 

Query: 217 ASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGL 274 

ASGDL PLSYIAG +TG P+ K T 1+ EA L G+E L PKEGL L 

Sbjct: 202 ASGDLVPL S Y I AGLLTGRPNSKAV GPTGVILSPEEAFKLAGVEGGFFELQPKEGLAL 258 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + MA+ E M G+ F + + HPGQ+E 

Sbjct: 259 VNGT AVGSGMASMVLFE ANI LAVL AEVMS AI F AEVMQGKP - EFTDHLTHKLKHH PGQ I EA 317 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GS+-H +QDRY LRTSPQ+LGP +E + + + 

Sbjct: 318 AAIMEHILDGSAYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSSTKMIER 376 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 377 EINSWDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYN 436 

Query: 455 RGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALI 513 

GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LI 
Sbjct: 437 NGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLI 496 

Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

S+R+T+EA ++L L+ + L QA+DLR +E + K + ++ ++ L G++ 

Sbjct: 497 SSRKTSEAVEILKLMSTTFLVGLCQAIDLRHLEENLKSTVKNTVSSVAKRVLTMGVNGE- 555 

Query: 574 LALEVKKALNKRLEQTTTYDLEPRWHDAFSYAT GTWELLSSSPSANVTLTA 625 

L + KL+ + +D AT T+VE + L+ 

Sbjct: 556 - - LHP SRFC EKDLLRWDRE Y I F AYI DDPC S AT YPLMQKLRQTL VEHALKNGDNERNL ST 613 

Query: 626 VNAWKVASAEKAIS--LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQAR 682 

K+A+ E + L +EV + R + A + R+ LY FVR+ELG 
Sbjct: 614 SIFQKIATFEDELKALLPKEVESARAALESGNPAIPNRIEECRSYPLYKFVRKELGT 670 

Query: 683 RGDVFVGVQQET I GSNVSR I YE AI KDGR INHVLVKML 719 

+ G + + G +++ A+ G I L++ L 
Sbjct: 671 --EYLTGEKVTSPGEEFEKVFIAMSKGEIIDPLLECL 705 



D > gi | 58618140 1 gb | AAW80636 . 1 1 phenylalanine ammonia lyase [Lycopodium tristachyum] 
Length = 722 
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Score = 342 bits (878), Expect = 2e-92 

Identities = 245/688 (35%), Positives = 350/688 (50%), Gaps = 42/688 (6%) 

Query: 48 QSQLEIVQELLSDPTD-DWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDF 106 

QS L+ V+E+ D V + G +LT + + RVD+S + + 

Sbjct: 52 QSHLDEVREMAKAFNSLDEVSIQGTNLTVAQVAAVSRRQGVKVCLDSSAAKHRVDESSNW 111 

Query: 107 LKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLEN 164 

+ + YGVTTGFG ++ RT V LQ+ LI GV G N 

Sbjct: 112 VLQNVMRGTDTYGVTTGFGATSHRRTNQGVELQQELIGFLNAGVMEAG GGSN 163 

Query: 165 TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPL 224 

LP R AM++R N+L +G+S +R +LEA+ LN ITP +PLRGSI+ASGDL PL 
Sbjct: 164 LLPASATRAAMLVRTNTLMQGYSGIRWQILEAMAKLLNAGITPKLPLRGSITASGDLVPL 223 

Query: 225 SYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLE-AWLGPKEGLGLVNGTAVSAS 283 

SYIAG +TG + K VL +G E + EA+ L G+E VL PKEGL +VNGT+V A 
Sbjct: 224 SYIAGLVTGRKNSKA-VLADGRE--VSGEEAMKLVGVENPFVLQPKEGLAMVNGTSVGAG 280 

Query: 284 MATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLS 343 

+A EAM G+ P H + + HPGQ+E A + +L 

Sbjct: 281 LAATVCYDANVLAVFAEVASALFCEAMQGKPEFADPLTHRL-KHHPGQIEAAAIMEFILQ 339 

Query: 344 GSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

GSS + +QDRY LRTSPQ+LGP +E + A ++ E N+ DNP 

Sbjct: 340 GS S YMKAAAKLHETDPLKKP - KQDRYALRTS PQWLGPQI EVIRS ATQS IQREINSVNDNP 398 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA- 462 

L+DV HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N GLPS L+ 

Sbjct: 399 LIDVSRDLALHGGNFQGTPIGVSMDNTRLALASIGKLMFAQFSELVNDFYNNGLPSNLSG 458 

Query: 463 AEDPSLNYHGKGLD I H I AAYASELGHLANPVTTF VQPAEMGNQAVNSL AL I S ARRT AEAN 522 

+ PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA 
Sbjct: 459 GPNPSLDYGFKGAEIAMASYTSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEAI 518 

Query: 523 DVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKAL 582 

++L L+ ++L QA+DLR +E + + + + ++ L TG D L + 

Sbjct: 519 EILKLMTTTYLVALCQAIDLRHLEENMQAWKQAVSLVAKKTLTTGSDG VLSPSRFC 57 5 

Query: 583 NKRLEQTT TYDLEP- - RWHDAFSYATGTWELLS S S PSANVTLTAVNAWKVA - - 632 

K L Q TY +P + +VE A V + + + 

Sbjct: 576 EKDLLQLVDHQPIFTYIDDPTSAAYPLLQKLRQIMVEHALHDKDAAVIFNKITVFEEELK 635 

Query: 633 - SAEKAI SLTREVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQ 691 

+ ++LTR+ ++ A + ++ LY FVR+EL Q + +G + 

Sbjct: 636 NHLQAEVTLTRDNFDK DIAAVPNRIKDCKSYPLYEFVRKELNTQ ILIGSR 685 

Query: 692 QETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G ++++AI +G++ L+K L 
Sbjct: 686 TQSPGEVFEKVFDAISEGKLVAPLLKCL 713 



□ > gi 1 1171998 | sp | P45726 | PALY_CAMSI Phenylalanine ammonia- lyase 
gi | 662271 1 dbj 1 BAA05643 . 1 | phenylalanine ammonia-lyase [Camellia sinensis] 
Length = 714 

Score = 342 bits (878), Expect = 2e-92 

Identities = 241/698 (34%), Positives = 354/698 (50%), Gaps = 40/698 (5%) 
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Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S LE V+ ++ + W L G +LT + + R 

Sbjct: 28 GVAAEAMKGSHLEEVKGMVEEFRKPWRLGGETLTISQVAAIAVRGSEVAVELSESAREG 87 

Query: 100 VDK S VDFLKAQLQNS V- - YGVTTGFGGS ADTRTED AVSLQKAL I EHQLCGVT PT S VS S F S 157 

V S D++ + YGVTTGFG ++ RT+ + +LQK LI G+ 
Sbjct: 88 VKASSDWVMESMNKGTDSYGVTTGFGATSHRRTKEGGALQKELIRFLNAGI 138 

Query: 158 VGRGLEN--TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSI 215 

G G E+ TLP R AM++R+N+L +G+S +R +LEA++ FLN+ ITP +PLRG+I 
Sbjct: 139 FGNGTESCHTLPQSATRAAMLVRINTLLQGYSGIRFEILEAISKFLNNNITPCLPLRGTI 198 

Query: 216 SASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLG 273 

+ASGDL PLSYIAG +TG + K T +1+ +EA L G+E L PKEGL 

Sbjct: 199 TASGDLVPLSYIAGLLTGRHNSKAV GPTGEILHPKEAFRLAGVEGGFFELQPKEGLA 255 

Query: 274 LVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVE 333 

LVNGTAV + +A+ E M G+ F + + HPGQ+E 

Sbjct: 256 LVNGTAVGSGLASMVLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIE 314 

Query: 334 VARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLS 393 

A + +L GSS+ +QDRY LRTSPQ+LGPL+E + + ++ 

Sbjct: 315 AAAIMEHILDGSSYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPLIEVIRSSTKSIE 373 

Query: 394 LENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAM 453 

E N+ DNPL++V + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N 
Sbjct: 374 REINSVNDNPLINVSRNKALHGGNFQGTPIGVSMDNTRLAVASIGKLMFAQFSELVNDFY 433 

Query: 454 NRGL P S C LA - AED P S LNYHGKGLD I H I AA Y A S ELGHL AN P VT T F VQ P AEMGNQ AVNS L AL 512 

N GLPS L+ +PSL+Y KG +1 +AAY SEL LANPVT VQ AE NQ VNSL L 
Sbjct: 434 NNGLPSNLSGGRNPSLDYGFKGAEIAMAAYCSELQFLANPVTNHVQSAEQHNQDVNSLGL 493 

Query: 513 ISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVN 572 

IS+R+TAEA D+L L+ +++L QAVDLR E + + + + ++ L G++ 

Sbjct: 494 ISSRKTAEAVDILKLMSSTYLVALCQAVDLRHFEENLRNTVKSTVSQVAKRVLTMGVNGE 553 

Query: 573 ALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVT 622 

L + KL+ + +D AT + + + L + N+ + 

Sbjct: 554 LHPSRFCEKDLLRWDREYIFAYIDDPCSATYPLMQKLRQVLVEHALKNGESEKNLS 610 

Query: 623 LTAVNAWKVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQA 681 

+ + E L +EV + R + A + R+ LY FVREELG 

Sbjct: 611 TSIFQKIRAFEEEIKTLLPKEVESTRAAIENGNSAIPNRIKECRSYPLYKFVREELGT — 668 

Query: 682 RRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G + + G +++ A+ G + L+ L 
Sbjct: 669 ELLTGEKVRS PGEEFDKVFTALCKGEMIDPLMDCL 703 



□ > qi | 5092 6498 1 ref 1 XP_473196 . 1 1 B OSJNBa0073E02 . 18 [Oryza sativa (japonica cultivc 

qi 1 32487855 1 emb 1 CAE05623 .1 1 13 OSJNBb0061C13 . 5 [Oryza sativa (japonica cultivar-gr 

gi [ 38568069 [ emb 1 CAE05458 . 3 | B OSJNBa0073E02 . 18 [Oryza sativa (japonica cultivar-g 
Length = 714 

Score = 342 bits (877), Expect = 2e-92 

Identities = 245/716 (34%), Positives = 363/716 (50%), Gaps = 39/716 (5%) 
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Query: 18 NGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXX 77 

NGS KAP++ LG SL+V++++ W + G SLT 

Sbjct: 13 NGSSLCVAKPRADPLNWGKAAEELSG SHLDAVKRMVEE YRRPWT I EGASLT I AQ 67 

Query : 7 8 XXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFGGSADTRTEDAVS 13 5 

+ D+ R RV S D++ + N YGVTTGFG ++ RT++ + 
Sbjct: 68 VAAVAS AGAARV- ELDE S ARGRVKAS SDWVMNSMMNGTDS YGVTTGFGAT SHRRTKEGGA 126 

Query: 136 LQKALIEHQLCGVTPTSVSSFSVGRGLE-NTLPLEWRGAMVIRVNSLTRGHSAVRLWL 194 

LQ+ LI G +GG++LP R AM++R+N+L +G+S +R +L 

Sbjct: 127 LQRELIRFLNAG AFGNGDDGHVLPAAATRAAMLVRINTLLQGYSGIRFEIL 177 

Query: 195 EALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFARE 254 

E + LN +TP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ V V +G + + A E 
Sbjct: 178 ETI ATLLNANVTPCLPLRGTITASGDLVPLSYIAGLVTGRPN- SVAVTPDGRK- - VDAAE 234 

Query: 255 AI SLFGLEA- - WLGPKEGLGLVNGTAVS ASMATXXXXXXXXXXXXXXXXXXXXVEAMVG 312 

A + G+ + L PKEGL +VNGTAV + +A+ E M G 

Sbjct: 235 AFK I AG I QHGF FELQ PKEGLAMVNGT AVGSGL ASMVLFE ANVLGVLAEVLS AVFC EVMNG 294 

Query: 313 QQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLR 372 

+ H + + HPGQ+E A + +L GSS+ +QDRY LR 

Sbjct: 295 KPE YTDHLTHKL - KHH PGQ I E AAAIMEH I LEGS S YMML AKKLGELD PLMKP - KQDRYALR 352 

Query: 373 TSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRL 432 

TSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRL 
Sbjct: 353 T S PQWLGPQ I E VI RAATK S I ERE I N S VNDN PL I DVS RGK ALHGGNF QGT P I GVSMDNTRL 412 

Query: 433 ALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLAN 491 

A+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL LAN 
Sbjct: 413 AIAAIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLAN 472 

Query: 492 PVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKK 551 

PVT VQ AE NQ VNSL LIS+R+TAEA DVL L+ ++ L QA+DLR +E + + 
Sbjct: 473 PVTNHVQSAEQHNQDVNSLGLISSRKTAEAIDVLKLMSSTFLIALCQAIDLRHLEENVRS 532 

Query: 552 QFDPLLPTLLQQHLGTGL--DVNALAL EVKKALNKRLEQTTTYDLEPRWHDAFSYAT 606 

+ T+ ++ L T D++ ++ +A+++ D + 

Sbjct: 533 AVKGCVTTVARKTLSTSATGDLHKARFCEKDLLQAIDREAVFAYADDPCSANYPLMQKMR 592 

Query: 607 GTWE - - LL S S S P S ANVTLT AVNAWKVAS AEKAI SLTREVR - NRFWQTPS SQAPAH AYL S 663 

+ + E L + NV + E ++L REV R + A A+ 

Sbjct: 593 AVLIEHALANGEAERNVDTSVFAKVATFEEELRVALPREVEAARAAVENGTAAKANRITE 652 

Query: 664 PRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

R+ LY FVREELG + G + + G V++++ A+ G+ L++ L 

Sbjct: 653 CRSYPLYRFVREELGT E YLTGEKTRS PGEEVNKVFVAMNQGKH I D ALLECL 703 



□ > qi I 741010 |prf | |2006271A Phe ammonia lyase 
Length =725 

Score = 342 bits (877), Expect = 2e-92 

Identities = 244/700 (34%), Positives = 360/700 (51%), Gaps = 45/700 (6%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S L+ V+ ++ + W L G +LT + + RA 

Sbjct: 40 GVAAEAMKGSHLDEVKRMVEEYRKPWRLGGETLTISQVAAIAAHDGATV-ELSESARAG 98 
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Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 99 VKASSDWVMESMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FG 151 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 

G +TL R AM++R+N+L +G+S +R +LEA+T LN+ ITP +PLRG+I+A 

Sbjct: 152 NGTESNHTLFHTATRAAMLVRINTLLQGYSGIRFEILEAITKLLNNNITPCLPLRGTITA 211 

Query: 218 SGDLSPLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEAW- -LGPKEGLGLV 275 

SGDL PLSYIAG +TG + K H + +++ A+EA L G+ A L PKEGL LV 

Sbjct: 212 SGDLVPLSYIAGLLTGPSNSKAH GPSGEMLNAKEAFQLAGINAEFFELQPKEGLALV 268 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 33 5 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 269 NGTAVGSGLASIVLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAA 327 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GS + + +QDRY LRTSPQ+LGPL+E + + ++ E 

Sbjct: 328 AIMEHILHGSAYVKDAKKLHEMDPLQKP-KQDRYALRTSPQWLGPLIEVIRFSTKSIERE 386 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N 
Sbjct: 387 INSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLLFAQFSELVNDFYNN 446 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVTT VQ AE NQ VNSL LIS 
Sbjct: 447 GLPSNLSASRNPSLDYGFKGSEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLIS 506 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

+R+T EA ++L L+ ++ L QA+DLR +E + K + + ++ L G+ 

Sbjct: 507 SRKTKEAIEILQLMSSTFLIALCQAIDLRHLEENLKNSVKNTVSQVAKKTLTIGVSGE-- 564 

Query: 575 ALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELL SSSPSANVT 622 

L + KL+ + +D AT++L S ++N + 

Sbjct: 565 -LHPSRFCEKDLLKWDREHVFSYIDDPCSATYPLAQKLRQVLVDHALVNGESEKNSNTS 623 

Query: 623 LTAVNAWKVASAEKAIS--LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGV 679 

+ K+A+ E+ + L +EV + R + A+ R+ LY FVREELG 

Sbjct: 624 IFQ KIATFEEELKTLLPKEVESARTAYENGNSTIANKINGCRSYPLYKFVREELGT 679 

Query: 680 QARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G+ + + G +++ A+ G+I L+K L 

Sbjct: 680 SLLTGERVI SPGEECDKLFTAMCQGKIIDPLLKCL 714 



□ > gi 1 13195320 | gbj AAK15640 . 1 1 phenylalanine ammonia- lyase [Agastache rugosa] 
Length = 716 

Score = 342 bits (876), Expect = 3e-92 

Identities = 247/723 (34%), Positives = 360/723 (49%), Gaps = 42/723 (5%) 

Query: 13 ANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYS 72 

+NG NG++ K P + L G S LE V+ ++ + W+L G + 

Sbjct: 9 SNGHNNGANGFCVKQN-DPLNWAAAAESLKG SHLEEVKRMVEEFRKPWKLGGET 62 

Query: 73 LTXXXXXXXXXXXXXXXXQNDDE I RARVDK S VDFLKAQLQNS V- - YGVTTGFGGS ADTRT 130 

LT + + RAVSD++ + YGVTTGFG ++ RT 

Sbjct: 63 LT I SQVAAI AAKDNAVAVEL AE S ARAGVKAS SDWVMDSMSKGTDS YGVTTGFGAT SHRRT 122 
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Query: 131 EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVR 190 

+ +LQK LI G+ + S +TLP R AM++R+N+L +G+S +R 

Sbjct: 123 KQGGALQKEL I RFLNAG I FGNATE S NHTL PHT ATRAAMLVR INTLLQGY SG I R 175 

Query: 191 LWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIM 250 

+LEA+T FLN +TP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ K + E + 
Sbjct: 176 FEILEAITKFLNQNVTPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKA--VGPAGEPLT 233 

Query: 251 FAREAI SLFGLEAW- -LGPKEGLGLWGTAVSASMATXXXXXXXXXXXXXXXXXXXXVE 308 

A +A L G+ L PKEGL LVNGTAV + +A+ E 

Sbjct: 234 -AEQAFKLAGVTGGFFDLQPKEGLALVNGTAVGSGLASIALFDANVLAVLSVVMSPVFAE 292 

Query: 309 AMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDR 368 

M G+ F + + HPGQ+E A + +L GS + +QDR 
Sbjct: 293 VMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSGYVKAAQKLHEIDPLQKP-KQDR 350 

Query: 369 YPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISME 428 

Y LRTSPQ+LGP +E + A + E N+ DNPL+DV + HGGNFQ + + + SM+ 
Sbjct: 351 YALRTSPQWLGPQIEVIRTATKMIEREINSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMD 410 

Query: 429 KTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELG 487 

TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL 
Sbjct: 411 NTRLAIASIGKLLFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGSEIAMASYCSELQ 470 

Query: 488 HLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMEL 547 

L NPVT VQ AE NQ VNSL LIS+R+T EA D+L L+ +++L QAVDLR +E 
Sbjct: 471 FLVNPVTNHVQSAEQHNQDVNSLGLISSRKTVEALDILKLMSSTYLVALCQAVDLRHVEE 530 

Query: 548 DFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATG 607 

+ K + + ++ L G+ + L + KL+ + +D AT 

Sbjct: 531 NMKLAVKNTVSQVAKRTLTMGVNGE LHPSRFCEKELIRWDREYVFTYIDDPCLATY 587 

Query: 608 TWE LLSSSPSANVTLTAVNAWKVASAEKAISLTREVRN-RFWQTPSSQA 656 

+ + + L + NV+ + + + E L +EV + R S A 

Sbjct: 588 PLMQKLRQVLVDH ALKNGE S EKNVST S I FHKI E AF EEELKALL PKEVES ARI ALE SGS P A 647 

Query: 657 PAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLV 716 

A+ R+ LY F+REELG G+ V + G +++ A+ +G I L+ 

Sbjct: 648 VAWRIEECRSFPLYKFIREELGTGFLTGEKAV S PGEEC EKVF AAL SNGL 1 1 D PLL 702 

Query: 717 KML 719 
+ L 

Sbjct: 703 ECL 705 



□ > gi | 534893 | emb | CAA57056 . 1 [ phenylalanine ammonia-lyase 2 [ Petroselinum crispum] 
gi | 1171994 | sp | P45728 1 PAL2__PETCR Phenylalanine ammonia-lyase 2 
Length =716 

Score = 341 bits (875) , Expect = 4e-92 

Identities = 243/697 (34%), Positives = 354/697 (50%), Gaps = 39/697 (5%) 

Query: 40 GLDGHAAHQSQLE I VQELL SDPTDDWEL SGYSLTXXXXXXXXXXXXXXXX - QNDDE I RA 98 

G+ A S L+ V++ + +++ W+L G +LT + + RA 

Sbjct: 31 GIAAEAMTGSHLDEVKKMVAEYRKPVVKLGGETLTISQVAAISARDGSGVTVELSEAARA 90 

Query: 99 RVX)KSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSF 156 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ 
Sbjct: 91 GVTCASSDWVM^SMl^GTDSYGVTTGFGATSHRRTKQGGALQKELI RFLNAG I 142 
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Query: 157 SVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSIS 216 

G G +NTLP R AM++R+N+L +G+S +R +LEA+T FLN ITP +PLRG+I+ 
Sbjct: 143 -FGNGSDNTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNQNITPCLPLRGTIT 201 

Query: 217 ASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGL 274 

ASGDL PLSYIAG +TG P+ K T 1+ EA L G+E L PKEGL L 

Sbjct: 202 ASGDLVPLSYIAGLLTGRPNSKAV GPTGVILSPEEAFKLAGVEGGFFELQPKEGLAL 258 

Query : 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPF IHDVCRPHPGQVEV 334 

VNGTAV + MA+ E M G+ F + + HPGQ+E 

Sbjct: 259 WGTAVGSGMASMVLFEANILAVLAEVMSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEA 317 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GS + + +QDRY LRTSPQ+LGP +E + + + 

Sbjct: 318 AAIMEH ILDGSAYVKAAQKLHEMDPLQKP- KQDRYALRTS PQWLGPQI EVIRS STKMI ER 376 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 377 EINSVNDNPLIDVSRNKAIHGGNFQGTPIGMSMDNTRLAIAAIGKLMFAQFSELVNDFYN 436 

Query: 455 RGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALI 513 

GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LI 
Sbjct: 437 NGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLI 496 

\ Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

S+R+T+EA + +L L+ + L QA+DLR +E + K + ++ ++ L G++ 

Sbjct: 497 S SRKT SEAVE I LKLMSTTFLVGLCQAI DLRHLEENLKSTVKNTVS S VAKRVLTMGVNGE - 555 

Query: 574 LALEVKKALNKRL EQTTTYDLEP--RWHDAFSYATGTWELLSSSPSANVTLTA 625 

L + KL E Y+P + T+VE + + 

Sbjct: 556 --LHPSRFCEKDLLRFVDREYIFAYIDDPCSATYPLMQKLRQTLVEHALKNGDNERNMNT 613 

Query: 626 VNAWKVASAEKAI S - - LTREVRN- RFWQTPS SQAPAHAYLSPRTRVLYSFVREELGVQAR 682 

K+A+ E + L +EV + R + A + R+ LY FVR+ELG+ 
Sbjct: 614 SIFQKIATFEDELKALLPKEVESARAALESGNPAIPMRIEECRSYPLYKFVRKELGI 670 

Query: 683 RGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + + G +++ A+ G I L++ L 
Sbjct: 671 --EYLTGEKVTSPGEEFDKVFIAMSKGEIIDPLLECL 705 



D > gi [24266655|gb| AAN52279 . 1 1 phenylalanine ammonia- lyase [Populus tremuloides] 
Length = 714 

Score = 341 bits (875), Expect = 4e-92 

Identities = 249/739 (33%), Positives = 371/739 (50%) , Gaps = 63/739 (8%) 

Query: 8 LATTLANGFTNGSHAAPTKSAAGPTSALRRTP GLDGHAAHQSQLEIVQELLSDPTDD 64 

+ T NG+ NGS + +R P G+ A S L+ V+ ++ + + 

Sbjct: 1 METITKNGYQNGS S E S LC TQRD PL S WGVAAEAMKGS HLD EVKRMVAE YRK P 51 

Query: 65 WEL SGYSLTXXXXXXXXXXXXXXXX - QNDD E I RARVDK S VDFLKAQLQNS V- - YGVTTG 121 

W L+G +LT + + R RV S D++ + YGVTTG 

Sbjct: 52 VVNLAGQNLTIAQVASIAGHDASNVKVELSESARPRVTCASSDWVMDSMDKGTDSYGVTTG 111 

Query: 122 FGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNS 181 

FG ++ RT+ +LQK LI G+ F G +TLP R AM++R+N+ 

Sbjct: 112 FGATSHRRTKQGGALQKELIRFLNAGI FGNGTETCHTLPHSATRAAMLVRINT 164 
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Query: 182 LTRGH S AVRL WLE ALTNFLNHR I T P I VPLRGS I S ASGDL S PL S YI AGA I TGH PDVKVHV 241 

L +G+S +R +LEA+T LN+ ITP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ K 
Sbjct: 165 LLQGYSGIRFEILEAITKLLNNNITPCLPLRGTITASGDLVPLSYIAGLLTGSPNSKAT- 223 

Query: 242 LHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXX 299 

++ + A EA G+++ L PKEGL LVNGTAV + +A+ 
Sbjct: 224 --GPNGEVLDAVEAFKAAGIDSGFFELQPKEGLALWGTAVGSGLASMVLFETNVLAVLS 281 

Query: 300 XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 359 

E M G+ F + + HPGQ+E A + +L GS++ 
Sbjct: 282 ELISAIFAEVMJGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSAYMKAAKKLHEMDP 340 

Query: 360 XXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQ 419 

+QDRY LRTSPQ+LGP +E + + ++ E N+ DNPL+DV + HGGNFQ 
Sbjct: 341 LQKP-KQDRYALRTSPQWLGPQIEVIRFSTKSIEREINSVNDNPLIDVSRNKALHGGNFQ 399 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIH 478 

+ + +SM+ RLA+A IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 
Sbjct: 400 GTPIGVSMDNVRLAIASIGKLLFAQFSELVNDFYNNGLPSNLTASRNPSLDYGFKGAEIA 459 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQ 538 

+A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS+R+TAEA D+L L+ + L Q 
Sbjct: 460 MASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTAEAVDILKLMSTTFLVALCQ 519 

Query: 539 AVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDWALALEVKKALNKRLEQTTTYDLEPRW 598 

A+DLR +E++ ++++LTG+ L + KL+ + 
Sbjct: 520 AIDLRHLEENLRSAVKNTVSHVSKRVLTTGANGE LHPSRFCEKELLKWDRE 571 

Query: 599 HDAFSYATG T WELLS S S PS ANVTLTAVNAWKVAS AEKAI S--LT 641 

D F+YA V L + + + T+V K+A+ E + L 

Sbjct: 572 - DVF AYADDPC S AT YPLMQKLRQVL VDH AL ANGENEKNAST S V- FQK I AAFEDELKALL P 629 

Query: 642 REVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVS 700 

+EV + R + A + R+ LY FVREELG + G + G 

Sbjct: 630 KEVESARAAYDSGNSAIENKIKECRSYPLYKFVREELGT GLLTGENVRSPGEEFD 684 

Query: 701 RIYEAIKDGRINHVLVKML 719 

+++ A+ +G+I +++ L 
Sbjct: 685 KVFTAMCEGKIIDPMLECL 703 



□ > gi | 50910709 |re£ |XP_466843 . 1 1 El putative phenylalanine ammonia-lyase [Oryza sati 
cultivar-group) ] 

gi | 48716546 1 dbj | BAD23149 . 1 1 S putative phenylalanine ammonia-lyase [Oryza sativa 
cultivar-group) ] 

gi | 48716258 1 dbj [ BAD23794 . 1 | E] putative phenylalanine ammonia-lyase [Oryza sativa 
cultivar-group)] 
Length = 701 

Score = 340 bits (873), Expect = 7e-92 

Identities = 236/678 (34%), Positives = 358/678 (52%), Gaps = 35/678 (5%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXX--XXQNDDEIRARVDKSVDF 106 

S L+ V+ +++ + +V++ G +L + D+E R RV S ++ 

Sbjct: 25 SHLDEVKRMVAQFRE PLVK I QGATLRVGQVAAVAQAKDAAGVAVELDE E AR PRVKAS S EW 84 

Query: 107 LKAQLQNS - - VYG VTTGFGGS ADTRTEDAVSLQKAL I EHQLCG VT PT SVS S F SVGRGLEN 164 
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+ + + +YGVTTGFGG++ RT+D +LQ L+ H G+ T + 
Sbjct: 85 ILNCIAHGGDIYGVTTGFGGTSHRRTKDGPALQVELLRHLNAGIFGTGSDG H 136 

Query: 165 TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPL 224 

TLP E VR AM++R+N+L +G+S +R +LEA+T LN +TP + PLRG+ 1 + ASGDL PL 
Sbjct: 137 TLPSETVRAAMLVRINTLLQGYSGIRFEILEAITKLLNTGVTPCLPLRGTITASGDLVPL 196 

Query: 225 SYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVSA 2 82 

SYIAG ITG P+ + + +G + + A EA L G+E L PKEGL +VNGT+V + 

Sbjct: 197 SYIAGLITGRPNAQA- ISPDGRK- -VDAAEAFKLAGIEGGFFTLNPKEGLAIVNGTSVGS 253 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

+ +A E M G+ H + + HPG +E A + +L 

Sbjct: 254 ALAATWFDANILAVLSEVLSAVFCEVMNGKPEYTDHLTHKL-KHHPGSIEAAAIMEHIL 312 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

+GSSF +QDRY LRTSPQ+LGP +E + A ++ E N+ DN 

Sbjct: 313 AGSSFMSHAKKVNEMDPLLKP- KQDRYALRTS PQWLGPQI EVIRAATKS I EREVNSVNDN 371 

Query: 403 PLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA 462 

P++DV + HGGNFQ + + +SM+ RLA+A IGKL F Q +EL+N N GL S LA 
Sbjct: 372 PVI DVHRGKALHGGNFQGT P IGVSMDNARL AI ANI GKLMF AQF S ELVNEF YNNGLTSNL A 431 

Query: 463 -AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEA 521 

+ +PSL+Y KG +1 +A+Y SEL +LANP+T VQ AE NQ VNSL L+SAR+T EA 
Sbjct: 432 GSRNPSLDYGFKGTEIAMASYCSELQYLANPITNHVQSAEQHNQDVNSLGLVSARKTLEA 491 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHL GTGLD VNAL AL E V 578 

D+L L+ ++++ QAVDLR +E + K + + ++ L TG D+++ 

Sbjct: 492 VDILKLMTSTYIVALCQAVDLRHLEENIKSSVKNCVTQVAKKVLTMNPTG-DLSSARFSE 550 

Query: 579 KKALNK - RLEQTTT YDLE P - - RWHDAF S YATGT WELL S S S PS ANVTLTAVNAWKVAS AE 635 

K L E +Y +P + +VE +S A + + E 

Sbjct: 551 KNLLTAIDREAVFSYADDPCSANYPLMQKLRAVLVEHALTSGDAEPEASVFSKITKFEEE 610 

Query: 636 ICAISLTREVRNRFWQTPSSQAP-AHAYLSPRTRVLYSFVREELGVQARRGDVFV-GVQQE 693 

+L RE+ + AP A+ + R+ LY FVREELG VF+ G + + 

Sbjct: 611 LRSALPREIEAARVAVANGTAPVANRIVESRSFPLYRFVREELGC VFLTGEKLK 664 

Query: 694 TIGSNVSRIYEAIKDGRI 711 

+ G ++++ I G++ 
Sbjct: 665 SPGEECNKVFLGISQGKL 682 



□ > gi | 58533149 | gb | AAW7 8932 . 1 1 phenylalanine- ammonia lyase [Rhodiola sachalinensis] 
Length = 710 

Score = 340 bits (873), Expect = 7e-92 

Identities = 238/702 (33%), Positives = 359/702 (51%), Gaps = 48/702 (6%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

GL A S L+ V+ ++ + V+L G +LT + + R 

Sbjct: 24 GLAAEAMKGSHLDEVKRMVEEYRKPAVKLGGETLTIAQVAAIAGRGSDVRVELSESAREG 83 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 84 VKASSDWVMESMGKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FG 13 6 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 
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G+ +TL R AM++R+N+L +G+S +R +LEA+T+ LN ITP +PLRG+I+A 

Sbjct: 137 SGKDTCHTLSQSATRAAMLVRINTLLQGYSGIRFEILEAITSLLNSDITPCLPLRGTITA 196 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K V G +++ EA G+E L PKEGL LV 

Sbjct: 197 SGDLVPLSYIAGLLTGRPNSKA-VAENG--EVITPDEAFKRAGIEGGFFNLQPKEGLALV 253 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M ++ F + + HPGQ+E A 

Sbjct: 254 NGTAVGSGLASMVLFDANVLAVLAEIMSAVFSEVMQ-RKPEFTDHLTHKLKHHPGQIEAA 312 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GS + +QDRY LRTSPQ+LGP VE + + ++ E 

Sbjct: 313 AIMEHILDGSEYVKAAKKLHETDPPQKP-KQDRYALRTSPQWLGPQVEVIRFSTKSIERE 371 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 372 VNSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNN 431 

Query: 456 GLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L+ + +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE NQ VNSL LIS 
Sbjct: 432 GLPSNLSGSRNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDVNSLGLIS 491 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

+R+TA+A D+L L+ +++L QA+DLR ME + + + +++LTG+ 

Sbjct: 492 SRKT AKAVD I LKLMS STYLVALCQAI DLRHMEENLRTMVKTT I SQVAKRTLTTGANGE - - 549 

Query: 575 ALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELL SSSPSAN 620 

L+KL+ + + D AT +++ L +P+++ 
Sbjct: 550 -LHASRLCEKDLLKWDREYVFAYIDDPCLATYPLMQKLRQVLVDHALTKGENEKNPNSS 608 

Query: 621 VTLTAVNAWKVASAEKAIS--LTREVRNRFWQTPSSQAP-AHAYLSPRTRVLYSFVREEL 677 

+ L K+A+ + + L +EV N + AP A+ R+ LY F+REEL 

Sbjct: 609 IFL KIAAFKDELKTLLPKEVENMRLLIENGNAPMANQIKECRSYPLYRFIREEL 662 

Query: 678 GVQARRGDVFVGVQQETIGS3WSRIYEAIKDGRINHVLVKML 719 

G G+ + + G +++ A+ +G+I +++ L 

Sbjct: 663 GTALLSGE KTRSPGEEFDKVFVAMCEGKIIDPMLECL 699 



□ > gi | 266731 1 sp | Q01861 1 PAL1___PEA Phenylalanine ammonia- lyase 1 
gi | 217982 | dbj | BAA00886 . 1 ] phenylalanine ammonia- lyase [Pisum sativum] 
gi | 217 980 ] dbj [ BAA00885 . 1 | phenylalanine ammonia-lyase [Pisum sativum] 
Length = 723 

Score = 340 bits (872), Expect = 9e-92 

Identities = 240/697 (34%), Positives = 355/697 (50%), Gaps = 39/697 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S L+ V+ ++ + W L G +LT + + RA 

Sbjct: 38 GVAAEAMKGSHLDEVKRMVEEYRKPVVRLGGETLTISQVAAIAAHDHGVKVELSESARAG 97 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 98 VKAS SDWVMESMNKGTD S YGVTTGFG AT SHRRTKQGGALQKEL I RFLNAGI FG 150 

Query: 158 VGRGLENTLPLEVWGAMVIRWSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISA 217 

G +TLP R AM++R+N+L +G+S +R +LEA+T +N+ +TP + LRG+I+A 
Sbjct: 151 NGTESSHTLPHTATRAAMLVRINTLLQGYSGIRFEILEAITKLINNNVTPCL-LRGTITA 209 
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Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTE-KIMFAREAISLFGLEA--WLGPKEGLGL 274 

SGDL PLSYIAG +TG P+ K H GT +1+ A+EA + L PKEGL L 

Sbjct: 210 SGDLVPLSYIAGLLTGRPNSKAH GTSGEILNAKEAFQSAEINDGFFELQPKEGLAL 265 

Query: 275 WGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + +A+ E M G+ F + + HPGQ+E 

Sbjct: 266 VNGTAVGSGLASIVLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEA 324 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GS++ +QDRY LRTSPQ+LGPL+E + + ++ 

Sbjct: 325 AAIMEHILDGSAYVKAAKKLHEMDPLQKP-KQDRYALRTSPQWLGPLIEVIRFSTKSIER 383 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N 
Sbjct: 384 EINS VNDNPL I DVSRNKALHGGNFQGT P I GVSMDNTRL ALAS I GKLLF AQF S ELVNDF YN 443 

Query: 455 RGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPOTTFVQPAEMGNQAVNSLALI 513 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVTT VQ AE NQ VNSL LI 
Sbjct: 444 NGLPSNLSASRNPSLDYGFKGSEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLI 503 

Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

S+R+T EA + +L L+ ++ L QAVDLR +E + K ++ + ++ L TG+ + 

Sbjct: 504 SSRKTYEAIEILQLMSSTFLIALCQAVDLRHLEENLKNSVKNIVSQVAKRTLTTGVNGE- 562 

Query: 574 LALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVTL 623 

L + KL+ + +D AT +++ L + + N+ 

Sbjct: 563 - - LHP SRFC EKDLLRWDREHVF AYI DD PC S AT YPLMQKLRQVLVDHALVNGE S EKNLNT 620 

Query: 624 TAVNAWKVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQAR 682 

+ EL +EV + R + + R+ LY FVR+ELG 

Sbjct: 621 SIFQKIATFEDELKTLLPKEVESTRAAYESGNPTVPNKINGCRSYPLYRFVRQELGTGLL 680 

Query: 683 RGDVF VGVQQET I GSNVSR I YEAI KDGR INHVLVKML 719 

G+ + + G +++ AI G+I L++ L 

Sbjct: 681 TGEKVI SPGEECDKLFTAICQGKI IDPLLQCL 712 



□ > qi | 633597 | emb | CAA55Q7 5 . 1 1 phenylalanine animonia-lyase [Nicotiana tabacum] 
gi 1 1171997 | sp 1 P45733 [ PAL3_TOBAC Phenylalanine ammonia- lyase 
Length = 712 

Score = 340 bits (871), Expect = le-91 

Identities = 242/691 (35%), Positives = 353/691 (51%), Gaps = 42/691 (6%) 



Query : 


49 


SQLE I VQELL SD PTDD WEL SGY SLTXXXXXXXXXXXXXXXXQND — DEI RARVDK SVDF 


106 






S L+ V+ + + + + + W+L G +LT + + + RA V S D+ 




Sbjct: 


33, 


SHLDEVXKMVAEFRKPVWLGGETLTVAQVAAIAAKDNAKTVXVELSEGARAGVKASSDW 


92 


Query : 


107 


LKAQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLEN 


164 






+ + YGVTTGFG ++ RT++ +LQK LI GV G G E+ 




Sbjct: 


93 


VMDSMSKGTDSYGVTTGFGATSHRRTKNGGALQKELIRFLNAGV FGNGTES 


143 


Query : 


165 


- - TL PL E WRGAMVI RVN SLTRGH S AVRL WL EALTNFLNHR I T P I VPLRGS I S ASGDL S 


222 






TLP R AM++R+N+L +G+S +R +LEA+T LNH +TP + PLRG+ I + ASGDL 




Sbjct: 


144 


CHTLPQSGTRAAMLVRINTLLQGYSGIRFEILEAITKLLNHNVTPCLPLRGTITASGDLV 


203 


Query : 


223 


PLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAV 


280 






PLSYIAG +TG P+ K + T + A EA + G+ + L PKEGL LVNGTAV 
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Sbjct: 204 PLSYIAGLLTGRPNSKAIGPNGET LNAEEAFRVAGVNSGFFELQPKEGLALVNGTAV 2 60 

Query: 281 SASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRT 340 

+ +A+ E M G+ F + + HPGQ+E A + 

Sbjct: 261 GSGLASMVLFDANILAVFSEVLSAIFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEH 319 

Query: 341 LLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTT 400 

+L GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ 

Sbjct: 320 ILDGS S YVKAPQKLHETDPLQK P - KQDRYALRT S PQWLGPQ I EVIRS ATKMI ERE INSVN 378 

Query: 401 DNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSC 460 

DNPL+DV + HGGNFQ + +■ +SM+ RLALA IGKL F Q +EL+N N GLPS 
Sbjct: 379 DN PL I DVSRNKALHGGNF QGT P I GVSMDNARL ALAS I GKLMF AQF S EL VNDYYNNGL P SN 438 

Query: 461 L - AAEDPSLNYHGKGLD I H I AAYASELGHLANPVTTFVQ PAEMGNQAVNSL AL I S ARRT A 519 

L A +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TA 
Sbjct: 439 LTAGRNPSLDYGFKGSEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTA 498 

Query: 520 EANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVK 579 

EA D+L L-J- + ++L QA+DLR +E + + ++++LG+ L 
Sbjct: 499 EAVDILKLMSSTYLVALCQAIDLRHLEENLRNAVKNTVSQVAKRTLTMGANGE LHPS 555 

Query: 580 KALNKRLEQTTT YDLE PRWHDAF S YATGT WELL SSSPSA3WTLTAVNAW 629 

+ K L + + R+D A + + + L + N + 

Sbjct: 556 RFCEKDLLRWDREYVFRYADDAC SANYPLMQKLRQVLVDHALENGENEKNANS S IFQKI 615 

Query: 630 KVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFV 688 

E L +EV + R + A A+ R+ LY FVREELG + + 

Sbjct: 616 LAFEGELKAVLPKEVESARISLENGNPAIANRIKECRSYPLYRFVREELG AELLT 670 

Query: 689 GVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + + G +++ A+ +G+I L+ + L 
Sbjct: 671 GEKVRSPGEECDKVFTAMCNGQIIDSLLECL 701 



D > gi | 6433808 1 emb | CAB60719 . 1 | phenylalanine ammonia- lyase [Cicer arietinum] 
gi 1 9910836 | sp 1 Q9SMK9 | PAL 2 _C I CAR Phenylalanine ammonia- lyase 2 
Length = 718 

Score = 340 bits (871) , Expect = le-91 

Identities = 241/715 (33%), Positives = 352/715 (49%), Gaps = 36/715 (5%) 



Query : 


12 


LANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGY 


71 






L NG NGS + + G+ + S L+ V+ ++ + W L G 




Sbjct: 


4 


LPNGNCNGSSLWCNGNGISn^SNNDSLNWGMAADSMRGSHLDEWRWEEYRKAWPLGGK 


63 


Query: 


72 


SLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTR 


129 






LT + +E R V S D++ + YGVTTGFG ++ R 




Sbjct: 


64 


GLTISQVAAVATQNTGVAVELAEETRYAVKASSDWWDSMNKGTDSYGVTTGFGATSHRR 


123 


Query : 


130 


TEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PLEWRGAMVI RVNSLTRGH S AV 


189 






T+ +LQ LI G+ F G TLP R AM++R+N+L +G+S + 




Sbjct: 


124 


TKQGGALQNELIRFLNAGI FGNGTESTQTLPHTATRAAMLVRINTLLQGYSGI 


176 


Query : 


190 


RLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVX.HEGTEKI 


249 






R ++EA+ FLNH ITP + PLRG + 1 + ASGDL PLSY+AG + G P+ K + G +1 




Sbjct: 


177 


RFEIMEAIAKFLNHNITPCLPLRGTITASGDLVPLSYVAGLLIGRPNSK-SIGPNG--QI 


233 


Query : 


250 


MFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXV 


307 
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Sbjct : 


234 


Query: 


308 


Sbjct: 


294 


Query : 


368 


Sbjct: 


352 


Query : 


428 


Sbjct: 


412 


Query: 


487 


Sbjct: 


472 


Query : 


547 


Sbjct: 


532 


Query: 


607 


Sbjct: 


589 


Query : 


656 


Sbjct: 


649 



+ A+EA L G+E L PKEGL LVNGTAV + +A+ 



E M G+ F + + HPGQ+E A + +L GS + +QD 



RY LRTSPQ+LGP +E + +A + E N+ DNPL+DV + HGGNFQ + + +SM 



+ TRLA+A IGKL F Q +EL+N N GLPS L + +PSL+Y KG +1 +A+Y SEL 



+LANPVT VQ AE NQ VNSL LIS+R+TAEA + +L L+ + + L QA+DLR +E 



+ K + + ++ L G+ + L + K L + + D AT 



?WELL SSSPSANVTLTAVNAWKVASAEKAISLTREVRN-RFWQTPSSQ 655 

+ + + L + N + + EL +EV + R + 



+ R+ LY FVRE LG + G + + G +++ A+ DGR 

[ I ECRS YPLYKFVRENLGT SLLTGEK IRS PGE EC DKVF AALC DGR 698 



□ > gi | 3914261 1 sp [ 049835 | PAL 1_L ITER Phenylalanine ammonia- lyase 1 (PAL-1) 
gi | 2911122 1 dbj 1 BAA24928 . 1 | phenylalanine ammonia-lyase [Lithospermum erythrorhizo 
Length = 710 

Score = 340 bits (871), Expect = le-91 

Identities = 239/687 (34%), Positives = 351/687 (51%), Gaps = 36/687 (5%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ ++ + + W+L+G +LT + + R V S D+ + 

Sbjct: 33 SHLDEVKNMVAEFRKPWQLAGKTLTIGQVAAIAARDDGVTVELAEAAREGVKASSDWVM 92 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

+ YGVTTGFG ++ RT+ +LQK LI G+ F G +TL 

Sbjct: 93 DSMNKGTDS YGVTTGFGAT SHRRTKQGGALQKEL I RFLNAG I FGNGTETSHTL 145 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY , 226 . 

P R AM++R+N+L +G+S +R +LEA+T FLN ITP + PLRG+ 1 + ASGDL PLSY 
Sbjct: 146 PHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNTNITPCLPLRGTITASGDLVPLSY 205 

Query: 227 I AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASM 284 

I AG +TG P+ K + EKI A EA L G+ L PKEGL LVNGTAV + M 

Sbjct: 206 I AGLLTGRPNSKA- - VGPTGEKIN- AEEAFRLAGI STGFFELQ PKEGL ALVNGTAVGSGM 262 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ F + + HPGQ+E A + +L G 

Sbjct: 263 ASMVL YE ANI LAVL SEVI S AI FAEVMNGKP - EFTDHLTHKLKHHPGQI E AAAIMEH I LDG 321 
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Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

S + +QDRY LRTSPQ+LGP +E + A + E N+ DNPL 

Sbjct: 322 SGYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSATKMIEREINSVNDNPL 380 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AA 463 

+DV + HGGNFQ + + + +M+ TRLA+A IGKL F Q +EL+N N GLPS L + 
Sbjct: 381 IDVSRNKALHGGNFQGTPIGVAMDNTRLAIASIGKLLFAQFSELVNDYYNNGLPSNLTGS 440 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+T+EA + 
Sbjct: 441 RNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTSEAVE 500 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALN 583 

+L L+ +S L QAVDLR +E + + + + ++ L TG++ L + 

Sbjct: 501 ILKLMSS SFLVALFQAVDLRH I EENVRLAVKNTVSQVAKRTLTTGVNGE LHPSRFSE 557 

Query: 584 KRLEQTTTYDLEPRWHDAF S YATGTWELL SSSPSANVTLTAVNAWKVAS 633 

K L + + + D T + + + L + +V + + + 

Sbjct: 558 KDLLRWDREYVFAYADDPCLTTYPLMQKLRETLVGHALDNGENEKDVNTSIFHKIAIFE 617 

Query: 634 AEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQ 692 

E L +EV N R A + + R+ LY FVREELG ++ G + 

Sbjct: 618 EELKAILPKEVENARASVENGIPAISNRIEECRSYPLYKFVREELGT ELLTGEKV 672 

Query: 693 ETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + +++ A+ +G++ L+ L 
Sbjct: 673 RSPGEELDKVFTAMCEGKLVDPLLACL 699 



O > gi | 50910713 1 ref 1 XP__466845 . 1 1 El putative phenylalanine ammonia- lyase [Oryza sati 
cultivar- group) ] 

gi]48716548| dbj | BAD23151 . 1 | B putative phenylalanine ammonia-lyase [Oryza sativa 
cultivar-group) ] 
Length = 718 

Score = 339 bits (869), Expect = 2e-91 

Identities = 242/684 (35%), Positives = 350/684 (51%), Gaps = 53/684 (7%) 

SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 
S L+ V+ ++ D +V++ G SLT + D+ R RV S D++ 



+ N YGVTTGFG ++ RT++ +LQ+ LI G T + L 

5MMNGTDSYGVTTGFGATSHRRTKEGGALQRELIRFLNAGAFGTGTDG HVL 153 



PER AM++R+N+L +G+S +R +LEA+T LN +TP +PLRG+I+ASGDL PLSY 



I AG ITG + VV +G+ + AEA + G+E L PKEGL +VNGTAV + + 



A+ E M G+ H + + HPGQ+E A + +L G 



Query : 


49 


Sbjct: 


42 


Query : 


109 


Sbjct: 


102 


Query : 


167 


Sbjct : 


154 


Query : 


227 


Sbjct: 


214 


Query : 


285 


Sbjct: 


271 
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Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

SS + +QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL 

Sbjct: 330 SSYMKLAKKLGELDPLMKP-KQDRYALRTSPQWLGPQIEVIRFATKSIEREINSVNDNPL 388 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-A 463 

+DV + HGGNFQ + + + SM+ TRLALA IGKL F Q +EL+N N GLPS L + 
Sbjct: 389 I DVSRGKALHGGNFQGTPI GVSMDNTRLAL AAI GKLMF AQF S ELVNDF YNNGL PSNL SGG 448 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL L NPVT VQ AE NQ VNSL LIS+R+TAEA D 
Sbjct: 449 RNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDVNSLGLISSRKTAEAID 508 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL-ALEVKKAL 582 

+L L+ + + L QA+DLR +E+K + +Q L+N+L++ 

Sbjct: 509 ILKLMSSTFLIALCQAIDLRHLEENMK TAVKNCVMQVAKKSLSMNHMGGLH I ARFC 564 

Query: 583 NKRLEQTTTYDLEPRWHDAFSYATG TWELLSS S P SANVTLTAVN 627 

K L T D E F+YA + L++ + V T++ 

Sbjct: 565 EKDL- -LTAIDREA VF AY ADD PC SANYPLMQKLRAVLI EHALANGDAERVLETSI F 618 

Query: 628 AWKVASAEKAI--SLTREVR-NRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRG 684 

A KVA E+ + +L +EV R + + R+ LY FVREE+G 
Sbjct: 619 A-KVAEFEQHVRAALPKEVEAARAAVENGTPLVPNRIKECRSYPLYRFVREEVGT 672 

Query: 685 DVFVGVQQETIGSNVSRIYEAIKD 708 

+ G + + G ++++ AI + 
Sbjct: 673 EYLTGEKTRS PGEELNKVLVAINE 696 



□ > gi | 34541972 [ gb[ AAQ74878 . 1 1 phenylalanine ammonia lyase [Populus balsamifera sul 
x Populus deltoides] 
Length = 711 

Score = 339 bits (869), Expect = 2e-91 

Identities = 243/698 (34%), Positives = 353/698 (50%), Gaps = 40/698 (5%) 



Query : 


40 


GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 


99 






G+ + S L+ V+ ++ + W+L G +LT + +E RA 




Sbjct: 


25 


GMAAESLKGSHLDEVTCRMIEEYRKPVVKLGGETLTIGQWAIASRDVGVMVELSEEARAG 


84 


Query : 


100 


VDK S VDFLKAQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT SVS S F S 


157 






V S D++ + YGVTTGFG ++ RT+ LQK LI G+ S 




Sbjct : 


85 


VKASSDWVMDSMSKGTDSYGVTTGFGATSHRRTKQGGELQKELIRFLNAGIFGNDTES-- 


142 


Query : 


158 


VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 


217 






+TLP R AM++R N+L +G+S +R +LEA+T LNH ITP +PLRG+I+A 




Sbjct: 


143 


SHTLPRSATRAAMLVRFNTLLQGYSGIRFEMLEAITKLLNHNITPCLPLRGTITA 


197 


Query : 


218 


SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLV 


275 






SGDL PLSYIAG +TG P+ K + E + A EA + G++ L PKEGL LV 




Sbjct: 


198 


SGDLVPLSYIAGLLTGRPNSKA--VGPNGEPLSPA-EAFTQAGIDGGFFELQPKEGLALV 


254 


Query : 


276 


NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 


335 






NGTAV + +A+ E M G+ F + + HPGQ+E A 




Sbjct: 


255 


NGTAVGSGLASMVLFETNVLAILSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAA 


313 


Query : 


336 


RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 


395 






+ +L GS++ +QDRY LRTSPQ+LGPL+E + + + E 




Sbjct: 


314 


AIMEHILDGSAYVKEAQKLHEIDPLQKP-KQDRYALRTSPQWLGPLIEVIRTSTKMIERE 


372 
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Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 373 INS VNDNPL I DVSRNKALHGGNFQGTP IGVSMDNTRL AI AS I GKLMF AQF S EL VNDF YNN 432 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS 
Sbjct: 433 GLPSNLTGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLIS 492 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

+R+TAEA D+L L+ + L QAVDLR +E + K ++++LG+ 
Sbjct: 493 SRKT AE AVD I LKLMSTTFL VGLCQAVDLRH I EENLK STVKNTVSQVAKRVLTMGFNGE - - 550 

Query: 57 5 ALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVTLT 624 

L+KL+ + +D AT + + + L+ + N T + 

Sbjct: 551 - LH P S RFC EKDLLK WDREHVF S Y I DD PC S AT Y PLMQKLRQVLVEHALVNGERETNS TT S 609 

Query: 625 AVNAWKVASAEKAIS--LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQA 681 

K+ S E+ + L +EV + R + A + R+ LY FVREELG 

Sbjct: 610 IFQ--KIGSFEEELKTLLPKEVESARLEVENGNPAIPNRIKECRSYPLYKFVREELGT-- 665 

Query: 682 RRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + ++ G + + + AI G+ + L+ + L 
Sbjct: 666 SLLTGEKVKSPGEEFDKVFTAICAGKLIDPLLECL 700 



□ > gi 1 39777 534 | gb| AAR31107 . 1 [ phenylalanine ammonia- lyase [Quercus suber] 
Length = 709 

Score = 339 bits (869), Expect = 2e-91 

Identities = 239/695 (34%), Positives = 351/695 (50%), Gaps = 34/695 (4%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

GL S L+ V+ + + + +V+ G SLT + +E RA 

Sbjct: 23 GLAAEGLKGSHLDEVKRMVDEFRKPLVKPGGKSLTIAQVAAIASQDGAIKVELAEEARAG 82 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT+ +LQ+ LI G+ 
Sbjct: 83 WASSDWVMGSMDKGKDSYGVTTGFGATSHRRTKQGGALQRELIRFLNAGI 133 

Query: 158 VGRGLEN--TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSI 215 

G G E+ TLP R AM++R+N+L +G+S +R ++EA+T FLNH ITP +PLRG+I 
Sbjct: 134 FGNGTESCHTLPHTATRAAMLVRINTLLQGYSGIRFEIMEAITKFLNHNITPCLPLRGTI 193 

Query: 216 SASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLG 273 

+ASGDL PLSYIAG +TG P+ K V G + A +A L G++ L PKEGL 

Sbjct: 194 TASGDLVPLSYIAGLLTGRPNSKA-VGPNGES--LDATKAFELAGIDGGFFELQPKEGLA 250 

Query: 274 LVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVE 333 

LVNGTAV + +A+ E M G+ F + + HPGQ+E 

Sbjct: 251 LVNGTAVGSGLASMVLFEANVQAVFAEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIE 309 

Query: 334 VARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLS 393 

A + +L GS++ +QDRY LRTSPQ+LGP +E + A + 

Sbjct: 310 AAAIMEHILDGSAYIKAAQKLHEIDPLQKP-KQDRYALRTSPQWLGPQIEVIRTATKMIE 368 

Query: 394 LENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAM 453 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A +GKL F Q ++L+N 
Sbjct: 369 REINSWDNPLIDVARNKALHGGNFQGTPIGVSMDNTRLAIASVGKLMFAQFSKLVNDYY 428 
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Query: 454 NRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLAL 512 

N GLPS L A+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL L 
Sbjct: 429 NNGLPSNLTASRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGL 488 

Query: 513 ISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD-- 570 

IS+R+TAEA D+Lj L+ + L QAVDLR ME + K ++++LG + 

Sbjct: 489 I S SRKTAEAVDILKLMSTTFLVALCQAVDLRHMEENLKNTVKNTVSQVAKRVLTMGSNGE 548 

Query: 571 VNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVN 627 

+ + K +N+ D + +VE ++ L+ 

Sbjct: 549 LHPSRFCEKDLLKVVNREYWAYIDDPCSATYPLMQKLRQVLVEHALNNGDKETNLSTSI 608 

Query: 628 AWKVASAEKAI S - - LTREVRNRFWQTPSSQAP- AHAYLS PRTRVLYSFVREELGVQARRG 684 

K+ + E+ + L +EV + + +A + R+ LY FVREELG 
Sbjct: 609 FQKIGAFEEELKTLLPKEVEGARIEIENGKAAIPNPIKECRSYPLYRFVREELGT 663 

Query: 685 DVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + + G +++ A+ G++ L+ L 
Sbjct: 664 SLLTGERIRSPGEEFDKVFSAMCAGKLIDPLLDCL 698 



□ > gi | 4808126 1 emb | CAB427 93 . 1 1 phenylalanine- airimoni a lyase [Citrus Clementina x Cit 
Length = 721 

Score = 338 bits (868), Expect = 3e-91 

Identities = 240/688 (34%), Positives = 351/688 (51%), Gaps = 37/688 (5%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX QNDDE I RARVDK S VD 105 

S LE V+ + + + + W L G +LT + + R V S D 

Sbjct: 43 SHLEEWRWAEYRKPVWLGGETLTVAQVAAIATAGDWAQVKVELSESAREGVKASSD 102 

Query: 106 FLKAQLQNSV- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLE 163 

+ + + YGVTTGFG ++ RT++ +LQK LI+ G+ F G 

Sbjct: 103 WVMDSMNKGTD S YGVTTGFGAT SHRRTQNGGALQKEL I KFLNAGI FGNGTKSS 155 

Query: 164 NTLPLEVWGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSP 223 

+TLP R AM++RVN+L +G+S +R +L+A+T LNH ITP + PLRG+I + ASGDL P 
Sbjct: 156 HTLPHSATRAAMLVRVNTLLQGYSGIRFEILDAITKLLNHSITPCLPLRGTITASGDLVP 215 

Query: 224 LSYIAGAITGHPDVKVTiVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSAS 2 83 

LSYIAG +TG P+ K +1+ A+EA G L PKEGL LVNGTAV + 

Sbjct: 216 LSYIAGLLTGRPNSKAT GPNGEIIDAQEASKQAGFGFFELQPKEGLALVNGTAVGSG 272 

Query: 284 MATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLS 343 

+A+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 273 LASMVLFDANNLALLSEILSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILD 331 

Query: 344 GSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

GSS+ +QDRY LRTSPQ+LGP +E + A ++ E N+ DNP 

Sbjct: 332 GSSYVKAAKKLHEIDPLQKP-KQDRYALRTSPQWLGPQIEVIRFATKSIEREINSVNDNP 390 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA- 462 

L+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ 
Sbjct: 391 LIDVSRNKALHGGNFQGTPIGVSlVroNTRLAIAAIGKLMFAQFSELvMDFYl^GLPSNLSG 450 

Query: 463 AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAN 522 

+PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA 
Sbjct: 451 GRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAV 510 
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Query: 523 DVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD VNALALE 577 

D+L L+ ++ L QA+DLR +E+K + + ++ L G + + 

Sbjct: 511 D I LKLMS STFLVALC QAI DLRHLEENLKHT VKDTVSQVARKVLTVGANGELH PSRFC EKD 570 

Query: 578 VKKALNKRLEQTTTYDLEP--RWHDAFSYATGTWELLSSSPSANVTLTAVNAWKVASAE 635 

+ KA ++ E Y +P + +VE ++ + K+A+ E 

Sbjct: 571 LLKAADR- - EHVFAYIDDPC S ATYPLMQKLRQVLVEHALNNGENEKNANS S IFQKI AAFE 628 

Query: 636 KAIS- -LTREVRNRFWQTPSSQAPA- -HAYLSPRTRVLYSFVREELGVQARRGDVFVGVQ 691 

+ + L +EV N QT + P + R+ LY VREELG + G + 

Sbjct: 629 EELKAVLPKEVENA-RQTVENGNPTIPNRIKECRSYPLYRLVREELGT NFLTGEK 682 

Query: 692 QETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + + + A+ G+I +++ L 
Sbjct: 683 VTSPGEKFDKVFTAMCQGKIIDPMLECL 710 



□ > gi 1 14486430 | gb| AAK6203Q . 1 [ phenylalanine ammonia- lyase 1 [Manihot esculenta] 
Length = 710 

Score = 338 bits (868), Expect = 3e-91 

Identities = 242/714 (33%), Positives = 361/714 (50%), Gaps = 41/714 (5%) 

Query: 22 AAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXX 81 

A+P S+A P + G+ + S L+ V+ ++ + W L G +LT 

Sbjct: 11 AS PGFS S ADPLNW GMAAESLKGSHLDEVKRMVDEYRKPWRLGGETLTIAQVTAI 65 

Query: 82 XXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKA 139 

+ +E RA V S D+ + + YGVTTGFG + + RT+ +LQ+ 

Sbjct: 66 ANHDSGWV^LSEEARAGVKASSDWVIjDSMNKGTDSYGVTTGFGATSHRRTKQGGALQRE 125 

Query: 140 LIEHQLCGWPTSVSSFSVGRGLENTLPLEVVRGAMVIRVNSLTRGHSAVRLVVLEALTN 199 

LI G+ F G+ +TL R AM++R+N+L +G+S +R +LEA+T 

Sbjct: 126 LIRFLNAGI FGNGQESCHTLSHTATRAAMLVRINTLLQGYSGIRFEILEAITK 178 

Query: 200 FLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLF 259 

F+N+ +TP +PLRG+ I +ASGDL PLSYIAG +TG P+ K L E + A EA L 
Sbjct: 179 FINNNVTPRLPLRGTITASGDLVPLSYIAGLLTGRPNSKS--LGPNGESLD-AAEAFKLA 235 

Query: 260 GLEA--VV1 J GPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSF 317 

G+ L PKEGL LVNGTAV + +A+ E M+G+ F 

Sbjct: 236 GINGGFFELQPKEGLALVNGTAVGSGLASMVLFEANVLAVLSEVIjSAIFAEVMLGKP-EF 294 

Query: 318 APFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQF 377 

+ + HPGQ+E A + +L GSS+ +QDRY LRTSPQ+ 

Sbjct: 295 TDHLTHKLKHH PGQ I EAAAIMEHVLDGS S Y I KAAQKVHE ID PLQK P - KQDR YALRT S PQW 353 

Query: 378 LGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALI 437 

LGP +E + A + E N+ DNPL+DV HGGNFQ + + +SM+ TRLA+A I 

Sbjct: 354 LGPQIEVIRTATKMIEREINSVNDNPLIDVSRNIALHGGNFQGTPIGVSMDNTRLAIASI 413 

Query: 438 GKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTF 496 

GKL F Q +EL+N N GLPS L +PSL+Y KG +1 +A+Y SEL LANPVT 
Sbjct: 414 GKLMF AQF S ELVNDF YNNGL PSNLTGGRNP SLD YGFKGAE I AMASYC S ELQFLANPVTNH 473 

Query: 497 VQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPL 556 

VQ AE NQ VNSL LIS+R+TAEA D+L L+ +++L QA+DLR +E + K+ 
Sbjct: 474 VQSAEQHNQDVNSLGLISSRKTAEAVDILKLMSSTYLVALCQAIDLRHLEENLKQTVKNT 533 
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Query: 557 LPTLLQQHLGTGLDWALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE 611 

+ + ++ L G+ + L + KL+ + + D AT + + + 

Sbjct: 534 VS QVAKRVLTMG I NGE LHPSRFCEKDLLKWDREYVYAYVDDPCSATYPLMQKLRQV 590 

Query: 612 LLS S S P S ANVTLTAVNAWKVAS AEKAI SLTREVRN- RFWQT PS SQ APAHAYL S PR 665 

+++ N + + EL +EV + R + A + + R 

Sbjct: 591 LVDHAMMNGEKEKNSSTSIFQKIGAFEEELKTLLPKEVESARTEYENGNPAISNKIKECR 650 

Query: 666 TRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ LY FVREELG + G + + G ++ + AI G++ +++ L 

Sbjct: 651 SYPLYKFVREELGC SLLTGEKIRSPGEEFDKVFSAICAGKLIDPMLECL 699 



□ > gi 1 129594 | sp | P25872 1 PAL1„T0BAC Phenylalanine airanonia- lyase 
gi | 2564057 | dbj | BAA22948 . 1 | phenylalanine ammonia- lyase [Nicotiana tabacum] 
qi 1 170350 I gb | AAA34122 . 1 1 phenylalanine ammonia lyase 
Length = 715 

Score = 338 bits (868), Expect = 3e-91 

Identities = 250/727 (34%), Positives = 366/727 (50%), Gaps = 45/727 (6%) 

Query: 13 ANGFTNGSHAAPT-KSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGY 71 

+NG NG K +A P + L G S L+ V++++S+ +V+L G 

Sbjct: 3 SNGHVNGGENFELCKKSADPLNWEMAAESLRG SHLDEVKKMVSEFRKPMVKLGGE 57 

Query: 72 SLTXXXXXXXXXXXXXXXX QNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSA 12 6 

SLT + +E RA V S D+ + + YGVTTGFG + + 

Sbjct: 58 SLTVAQVAAIAWDKSANGVKVELSEEARAGVKASSDWViyiDSMNKGTDSYGVTTGFGATS 117 

Query: 127 DTRTEDAVSLQK AL I EHQLCGVTPT SVS S F S VGRGLENTLPLE WRGAMVI RVNSLTRGH 186 

RT+ + +LQK LI GV F G +TLP R AM++R+N+L +G+ 

Sbjct: 118 HRRTKNGGALQKELIRFLNAGV FGNGTETSHTLPHSATRAAMLVRINTLLQGY 170 

Query: 187 SAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGT 246 

S +R +LEA+T +N ITP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ K + T 
Sbjct: 171 SGIRFEILEAITKLINSNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKAVGPNGET 230 

Query: 247 EKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXX 304 

+ A EA + G+ L PKEGL LVNGTAV + MA+ 

Sbjct: 231 LNAEEAFRVAGVNGGFFELQPKEGLALVNGTAVGSGMASMVLFDSNILAVMSEVLSA 287 

Query: 305 XXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGIL 364 

E M G+ F + + HPGQ+E A + +L GSS + 
Sbjct: 288 IFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSYVKAAQKLHEMDPLQKP- 345 

Query: 365 RQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVS 424 

- . +QDRY LRTSPQ+LGP +E + A + E N+ DNPL+DV + HGGNFQ + + 
Sbjct: 346 KQDRYALRTS PQWLGPQ I EVI RAATKMI ERE INS VNDNPL I DVSRNKALHGGNFQGT PIG 405 

Query: 425 ISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYA 483 

+SM+ RLALA IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 +A+Y 
Sbjct: 406 VSMDNARLALASIGKLMFAQFSELVNDYYNNGLPSNLTASRNPSLDYGFKGAEIAMASYC 465 

Query: 484 SELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

SEL LANPVT VQ AE NQ VNSL LISAR+TAEA D+L L+ +++L QA+DLR 
Sbjct: 466 SELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEAVDILKLMSSTYLVALCQAIDLR 525 

Query: 544 AMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRL EQTTTYDLEPR 597 
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+E + K ++++LG+ L + KL E Y+P 

Sbjct': 526 HLEENLKNAVKNTVSQVAKRTLTMGANGE LHPARFCEKELLRIVDREYLFAYADDPC 582 

Query: 598 W- - HDAF S YATGT WELL S S S PS ANVTLT AVNAWKVAS AEKAI S - - LTREVRN- RFWQT P 652 

+ +V+ +++ ++ K++E+ L +EV + R 

Sbjct: 583 SCNYPLMQKLRQVLVDHAMNNGESEKNVNSSIFQKIGAFEDELKAVLPKEVESARAALES 642 

Query: 653 SSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRIN 712 

+ A + R+ LY FVR+ELG ++ G + + G + + + A+ +G+I 

Sbjct: 643 GNPAI PNRI TECRS YPLYRFVRKELGT ELLTGEKVRSPGEECDKVFTAMCNGQI I 697 

Query: 713 HVLVKML 719 
++ + L 

Sbjct: 698 DPMLECL 704 



□ > qi | 417444 | sp | QQ4593 1 PAL2_PEA Phenylalanine ammonia- lyase 2 
qi I 217984 | dbj 1 BAA00887 . 1 1 phenylalanine ammonia- lyase [Pisum sativum] 
Length = 724 

Score = 338 bits (868), Expect = 3e-91 

Identities = 238/696 (34%), Positives = 354/696 (50%), Gaps = 37/696 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S L+ V+ ++ + W L G +LT + + RA 

Sbjct: 39 GVAAEAMKGSHLDEVKRMVDEYRKPWRLGGETLTISQVAAIAAHDHGVKVELSESARAG 98 

Query: 100 VDKSVDFLKAQLQNS V- - YG VTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S 157 

V S D++ + YGVTT G ++ RT+ +LQK LI G+ F 
Sbjct: 99 VKAS SDWVME SMNKGTDS YGVTTVHGAT SHRRTKQGGALQKEL I RFLNAGI FG 151 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 

G +TLP R AM++R+N+L +G+S +R +LEA+T +N+ +TP + LRG+I+A 
Sbjct: 152 NGSESTHTLPHTATRAAMLVRINTLLQGYSGIRFEILEAITKLINlSnSIVTPCL-LRGTITA 210 

Query: 218 SGDLSPLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K H + +1+ AREA G+ L PKEGL LV 

Sbjct: 211 SGDLVPLSYIAGLLTGRPNSKAH GPSGEILNAREAFQSAGINDGFFELQPKEGLALV 267 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAiyfVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 268 NGTAVGSGLASIVLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAA 326 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GS++ +QDRY LRTSPQ+LGPL+E + + ++ E 

Sbjct: 327 AII^HILDGSAYVKAAKKLHEMDPLQKP-KQDRYALRTSPQWLGPLIEVIRFSTKSIERE 385 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNR 455- 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N 
Sbjct: 386 INSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLLFAQFSELVNDFYNN 445 

Query: 456 GL PSCL - AAEDPSLNYHGKGLD I H I AAY AS ELGHL ANPVTTF VQPAEMGNQ AVNSLAL I S 514 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVTT VQ AE NQ VNSL LIS 
Sbjct: 446 GLPSNLSASRKPSLDYGFKGSEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLIS 505 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

+R+T EA ++L L+ ++ L QA+DLR +E + K ++ + ++ L TG++ 

Sbjct: 506 SRKTYEAIEILQLMSSTFLIALCQAIDLRHLEENLKNSVKNMVSHVAKRTLTTGINGE-- 563 
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Query: 575 ALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVTLT 624 

L + KL+ + + D AT ++ + L++ N+ + 

Sbjct: 564 - LH PSRFC EKDLLRWDREHVF S YI DDPC S AT YPLMQKLRQVLVDHALVNGE SEKNLNT S 622 

Query: 625 AWAWKVASAEKAI SLTREVRN- RFWQTPS SQAPAHAYLSPRTRVLYSFVREELGVQARR 683 

E L +EV + R + ++ R+ LY FVREELG 

Sbjct: 623 IFQKIATFEDELKTLLPKEVESARGAYENGNTTISNKIKECRSYPLYKFVREELGTSLLT 682 

Query: 684 GDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G+ + + G +++ AI G+I L++ L 

Sbjct: 683 GEKVI SPGEECDKLFTAICQGKIIDPLLECL 713 



□ > gi | 50926490 1 ref 1 XP_473192 . 1 1 El OSJNBa0073E02 . 14 [Oryza sativa (japonica cultivc 

gi I 32487851 1 emb|CAE05619 . 1 1 El OSJNBb0061C13 . 1 [Oryza sativa (japonica cultivar-gr 

gi | 3 8568065 | emb 1 CAE05454 . 3 1 B OSJNBa0073E02 . 14 [Oryza sativa (japonica cultivar-g 
Length = 707 

Score = 338 bits (867), Expect = 3e-91 

Identities = 243/690 (35%), Positives = 371/690 (53%), Gaps = 41/690 (5%) 

SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX- -QNDDEIRARVDKSVDF 106 
S L+ V+ + + + + W+ + G SL + D+E R RV S + + 

SHLDEVKRMVAQSREAVVKIEGSSLRVGQVAAVSAAKDASGVVVELDEEARPRVKASSEW 88 

LKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLE- 163 
+ + + + YGVTTGFGG+ + RT+D +LQ L+ H G+ G G + 

ILNC IAHGGDI YGVTTGFGGTSHRRTKDGQALQVELLRHLNAGI FGNGSDG 139 

NTL PLE WRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHR I T P I VPLRG S I SASGDL S P 223 
N+LP EV R AM++R+N+L +G+S +R +LEA+T +N ++P + PLRG + 1 + ASGDL P 
NSLPSEVSRAAMLVRINTLLQGYSGIRFEILEAITKLINTGVSPCLPLRGTITASGDLVP 199 

LSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW- -LGPKEGLGLVNGTAVS 2 81 
LSYIAG ITG P+ + V +G K + A EA + G++ L PKEGL +VNGT+V 

LSYIAGLITGRPNAQA-VTVDG- - KKVDAAEAFK I AG I QGGF FRLE PKEGLAI VNGT SVG 2 56 

ASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTL 341 
+++A E M G+ H + + HPG +E A + + 

S AL AAMVL YD ANVXjAVLS EVL S AVFC EVMNGKPE YTDHLTHKL - KHH PGS I E AAAIMEH I 315 

LSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTD 401 
L+GS+F +QDRY LRTSPQ+LGP +E + A ++ E N+ D 



NP++DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GL S L 
NPVIDVHRGKALHGGNFQGTPIGVSMDNTRLAIANIGKLMFAQFSELVNEFYNNGLTSNL 434 

A- AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAE 52 0 
A + +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL L+SAR+TAE 
AGSRNPSLDYGFKGTEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLVSARKTAE 494 

ANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL- -ALEV 578 
A D+L L+ +++L QAVDLR +E + K + T+ ++ L TG LA 

AVDILKLMSSTYLVALCQAVDLRHLEENLKSAVKNCVTTVAKKVLTTG-PAGGLHSARFS 553 

Query: 579 KKALNKRLEQTTTYDLEPRWHDAFSYATGT WELLSSSPSANVTLTAVNAWKVA 632 



Query : 


49 


Sbjct: 


29 


Query : 


107 


Sbjct: 


89 


Query: 


164 


Sbjct: 


140 


Query : 


224 


Sbjct: 


200 


Query : 


282 


Sbjct: 


257 


Query : 


342 


Sbjct: 


316 


Query : 


402 


Sbjct: 


375 


Query : 


462 


Sbjct: 


435 


Query : 


521 


Sbjct: 


495 


Query : 


579 
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+KAL + + + Y A +Y T V L+ + P+ + +V + K+ 

Sbjct: 554 EKALLT AI DRE AVYS YADD PC S A- NYPLMTK IRAVLVEH AL ANGPAEKDDGS S VF S - K I T 611 

Query: 633 S AEKA I - - SLTREVRNRFWQT PS SQAP - AH AYL S PRTRVL YS F VREELGVQARRGDVFVG 689 

+ E+ + +L RE+ + AP + R+ LY FVREELG G 
Sbjct: 612 AFEEELREALPREMEAARVAFETGTAPITNRIKESRSFPLYRFVREELGCV YLTG 666 

Query: 690 VQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ ++ G ++++ AI + + + +++ L 
Sbjct: 667 EKLKSPGEECNKVFLAISERKLIDPMLECL 696 



□ > gi I 738926 |prf | |2001451A Phe ammonia lyase 
Length = 723 

Score = 337 bits (865), Expect = 6e-91 

Identities = 239/697 (34%), Positives = 354/697 (50%), Gaps = 39/697 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S L+ V+ ++ + W L G +LT + + RA 

Sbjct: 38 GVAAEAMKGSHLDEVKRMVEEYRKPVVRLGGETLTISQVAAIAAHDHGVKVELSESARAG 97 

Query: 100 VDKSVDFLKAQLQNSV — YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S 157 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 98 VKASSDWVMESM3STKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FG 150 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 

G +TLP R AM++R+N+L +G+S +R +LEA+T +N+ +TP + LRG+I+A 
Sbjct: 151 NGTESSHTLPHTATRAAMLVRINTLLQGYSGIRFEILEAITKLINNNVTPCL-LRGTITA 209 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTE-KIMFAREAISLFGLEA-- WLGPKEGLGL 274 

SGDL PLSYIAG +TG P+ K H GT +1+ A+EA + L PKEGL L 

Sbjct: 210 SGDLVPLSYIAGLLTGRPNSKAH GTSGEILNAKEAFQSAEINDGFFELQPKEGLAL 265 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + +A+ E G+ F + + HPGQ+E 

Sbjct: 266 VNGTAVGSGLASIVLFEANILAVLSEVLSAIFAEVHQGKP-EFTDHLTHKLKHHPGQIEA 324 

Query: 335 ARN I RTLL SG S S F AXXXXXXXXXXXXXGI LRQDRY PLRT S PQ FLG PLVEDMMH AYSTL SL 394 

A + +L GS++ +QDRY LRTSPQ+LGPL+E + + ++ 

Sbjct: 325 AAIMEHILDGSAYVKAAKKLHEMDPLQKP-KQDRYALRTSPQWLGPLIEVIRFSTKSIER 383 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N 
Sbjct: 384 EINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLLFAQFSELVNDFYN 443 

Query: 455 RGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALI 513 

GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVTT VQ AE NQ VNSL LI 
Sbjct: 444 NGLPSNLSASRNPSLDYGFKGSEIAMASYCSELQYLANPVTTHVQSAEQHNQDVNSLGLI 503 

Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

S+R+T EA ++L L+ ++ L QAVDLR +E + K ++ + ++ L TG++ 

Sbjct: 504 SSRKTYEAIEILQLMSSTFLIALCQAVDLRHLEENLKNSVKNIVSQVAKRTLTTGVNGE- 562 

Query: 574 LALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVTL 623 

L + KL+ + +D AT +++ L++ N+ 

Sbjct: 563 --LHPSRFCEKDLLRWDREHVFAYIDDPCSATYPLMQKLRQVX.VDHALVNGESEKNLNT 620 

Query: 624 TAVNAWKVASAEKAI SLTREVRN-RFWQTPS SQAPAHAYLS PRTRVLYSFVREELGVQAR 682 
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+ EL +EV + R + + R+ LY FVR+ELG 

Sbjct: 621 SIFQKIATFEDELKTLLPKEVESTRAAYESGNPTVPNKINGCRSYPLYRFVRQELGTGLL 680 

Query: 683 RGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G+ + + G ++ + AI G+I L+ + L 

Sbjct: 681 TGEKVI SPGEECDKLFTAICQGKI IDPLLQCL 712 



□ > qi 1 27436243 | gb [ AAQ13347 . 1 1 phenylalanine ammonia- lyase2 ; PAL [Lactuca sativa] 
Length =713 

Score = 337 bits (864), Expect = 8e-91 

Identities = 237/687 (34%), Positives = 352/687 (51%), Gaps = 36/687 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX-QNDDEIRA 98 

G+ + S L+ V+ + + + + W L G +LT + + RA 

Sbjct: 29 GMAAESLKGSHLDEVKRMVAEFRKPVVRLGGETLTVSQVAAIAASDNAGVKVELSETARA 88 

Query: 99 RVDK S VDFLKAQLQNS V — YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSF 156 

V S D++ . + YGVTTGFG + + RT + + +LQK LI G+ F 
Sbjct: 89 GVKAS SDWVME SMNKGTD S YGVTTGFGAT SHRRTKEGGALQKEL I RFLNAGI F 141 

Query: 157 SVGRGLENTLPLEVVRGAMVIRWSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSIS 216 

G +TLP R AM++R+N+L +G+S +R +LEA+T FLNH +TP +PLRG+I+ 
Sbjct: 142 GNGTESTHTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNHNVTPFLPLRGTIT 201 

Query: 217 ASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGL 274 

ASGDL PLSYIAG +TG + K T +++ A +A + G+E L PKEGL L 

Sbjct: 202 ASGDLVPLSYIAGLLTGRANSKAV GPTGEVLNAEKAFAEAGVEGGFFELQPKEGLAL 258 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + MA+ E M G+ F + + HPGQ+E 

Sbjct: 259 WGTAVGSGMASMVLFDANVLALLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEA 317 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GS + +QDRY LRTSPQ+LGP +E + + + 

Sbjct: 318 AAIMEYILDGSDYVTCAAQKVHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSSTKMIER 376 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 377 EINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYN 436 

Query: 455 RGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALI 513 

GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LI 
Sbjct: 437 NGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLI 496 

Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

SAR+TAE+ ++L L+ ++L Q++DLR +E + K + + ++ L TG++ 

Sbjct: 497 SARKTAESVEILKLMSTTYLVALCQSIDLRHLEENLKSTVKNTVSLVAKKILTTGVNGE- 555 

Query: 574 LALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELL SSSPSANVTLTAVN 627 

L + KL+ + +D AT + + + L + + N T+ + 

Sbjct: 556 - - LH P SRFC EKDLLRWDRE YVF AYI DD AC S AT YPLMQKLRQVI VDH ALNNENDAGT SI- 612 

Query: 628 AWKVASAEKAI S - -LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRG 684 

K++ E+ + L +EV R S+ + R+ LY FVREELG 
Sbjct: 613 FQKISEFEEELKAVLPKEVEGVRSAYESSTLTIPNRIKECRSYPLYRFVREELGT 667 

Query: 685 DVFVGVQQETIGSNVSRIYEAIKDGRI 711 
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G + + G +++ A+ G I 
Sbjct: 668 GFLTGEEVTS PGEEFDKVFTALCKGH I 694 



□ > qi 1 3334285 | sp | 023865 | PAL1__DAUCA Phenylalanine ammonia-lyase 1 
qil2618590| dbj I BAA23367 . 1 | phenylalanine ammonia-lyase [Daucus carota] 
Length = 708 

Score = 337 bits (864), Expect = 8e-91 

Identities = 238/693 (34%), Positives = 346/693 (49%) , Gaps = 32/693 (4%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S L+ V+ ++++ +V+L G +LT + RA 

Sbjct: 24 GMAAEALTGSHLDEWRMVAEFRKPMVQLGGETLTVSQVAAIAAGSVKVELA- - ESARAG 81 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 82 VKASSDWVMESMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI FG 134 

Query: 158 VGRGLENTL PLE WRGAMVIRVNSLTRGH S AVRL WLEALTNFLNHR I T P I VPLRG S I S A 217 

G N LP R AM++R+N+L +G+S +R +LEA+T FLN ITP +PLRG+I+A 
Sbjct: 135 SGNDSSNILPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNQNITPCLPLRGTITA 194 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K T + + A EA L G++ L PKEGL LV 

Sbjct: 195 SGDLVPLSYIAGLLTGRPNSKAV GPTGENLTAAEAFKLAGVDGGFFELQ PKEGL ALV 251 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + MA+ E M G+ F + + HPGQ+E A 

Sbjct: 252 NGTAVGSGMASMVLFETNILAVLAEVMSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAA 310 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GSS+ +QDRY LRTSPQ+LGP +E + + + E 

Sbjct: 311 AIMEHILDGSSYVKAAEKQHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSSTKMIERE 3 69 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 370 INSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNN 429 

Query: 456 GLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L+ +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE NQ VNSL LIS 
Sbjct: 430 GLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDVNSLGLIS 489 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

+R+TAEA ++L L+ + L QAVDLR +E + K + + ++ L G++ 

Sbjct: 490 SRKTAEAVEILKLMSTTFLVGLCQAVTDLRHLEENLKSTVlCNTVSQVAKKvT^TMGVNGELH 549 

Query: 571 -WALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTVVELLSSSPSANVTLTAVNAW 629 

L++ + + + + D + +VE + L+ 

Sbjct: 550 PSRFCELDLLRWDREYIFAYIDDPCSATYPLMQKLRQVLVEHALKNGETEKNLSTSIFQ 609 

Query: 630 KVASAEKAIS--LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDV 686 

K+A+ E + L +EV + R + A + R+ LY F+REELG 
Sbjct: 610 KIAAFEDELKALLPKEVESARAWESGNPAIPNRIKECRSYPLYKFIREELGTV Y 664 

Query: 687 FVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + + G +++ A+ G I L+ L 
Sbjct: 665 LTGEKVTS PGEEFDKVFTAMSKGE 1 1 DPLL ACL 697 
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□ > gi | 24266658 | gb | AAN52280 . 1 1 phenylalanine ammonia- lyase [Populus tremuloides] 
Length = 711 

Score = 337 bits (863), Expect = le-90 

Identities = 243/693 (35%), Positives = 348/693 (50%), Gaps = 30/693 (4%) 

Query: 40 GLDGHAAHQSQLE I VQELL SDPTDDWEL SGYSLTXXXXXXXXXXXXXXXXQNDDE I RAR 99 

G+ + S L+ V+ ++ + W+L G +LT + +E R 

Sbjct: 25 GMAAESLKGSHLDEVKRMIDEYRKPWKLGGETLTIGQVTAIASRDIGVKVELSEEARVG 84 

Query: 100 VDK SVDFLKAQLQNS V- - YG VTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVTPT S VS S F S 157 

V S D++ + YGVTTGFG ++ RT+ LQK LI G+ F 
Sbjct: 85 VXASSDV\A/MDSMNKGTDSYGVTTGFGATSHRRTKQGGELQKELIRFLNAGI FG 137 

Query: 158 VGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISA 217 

G +TLP R AM++R+N+L +G+S +R +LEA+T LNH ITP +PLRG+I+A 
Sbjct: 138 NGTESTHTLPHSASRAAMLVRINTLLQGYSGIRFEILEAITKLLNHNITPCLPLRGTITA 197 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K L E + A EA +L G+ L PKEGL LV 

Sbjct: 198 SGDLVPLSYIAGLLTGRPNSKA--LGPNGEPLT-AAEAFTLAGINGGFFELQPKEGLALV 254 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 255 NGTAVGSGLASMVLF ETNVL AI L SEVLS AI F AEVMQGKP - EFTDHLTHKLKHH PGQ I EAA 313 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 3 95 

+ +L GSS+ QDRY LRTSPQ LG L+E + + + E 

Sbjct: 314 AVMEHILDGSSYVKAAQKLHEIDPLQKP-EQDRYALRTSPQGLGLLIEVIRTSTKMIERE 372 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 373 INSWDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIASIGKLMFAQFSELVNDYYNN 432 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS 
Sbjct: 433 GLPSNLTGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLIS 492 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL 574 

AR+TAEA ++L L+ + L QA+DLR +E+K ++++LG+ 
Sbjct: 493 ARKTAEAVEILKLMSTTWLVALCQAIDLRHIEENLKNTVKNTVSQVAKRVLTMGFNGELH 552 

Query: 575 ALEV- KK ALNKRL - - EQTTT YDLE P - - RWHD AF S YATGT WE - - LL S S S PS ANVTLT AVN 627 

+ +K L K + E TY +P + +V+ L + + N + + 

Sbjct: 553 PSRICEKDLLKWDREHVFTYIDDPCSATYPLMQKLRQVLVDHALMNGEKEHNSSTSIFQ 612 

Query: 628 AWKVAS AEKAI SLTREVRN- RFWQT P S SQ APAHAYL S PRTRVL YSFVREELGVQARRGDV 686 

V E L +EV + R + A + R+ LY FVREELG + 
Sbjct: 613 KIGVFEDELKALLPKEVESARLELENGNPAIPNRITECRSYPLYKFVREELGT IL 667 

Query: 687 FVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + + G +++ AI G++ +++ L 
Sbjct: 668 LTGEKVGSPGEEFDKVFTAICAGKLIDPMLECL 700 



□ > gi | 50910721 1 ref | XP_466849 . 1 [ B putative phenylalanine ammonia- lyase [Oryza sati 
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cultivar-group) ] 

gi | 48716552 | dbj | BAD23155 . 1 1 putative phenylalanine ammonia- lyase [Oryza sativa 

cultivar-group) ] 
Length = 713 

Score = 337 bits (863), Expect = le-90 

Identities = 245/712 (34%), Positives = 363/712 (50%), Gaps = 42/712 (5%) 

Query: 13 ANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYS 72 

ANG + AAP A P + + T + G SL+V+ ++++ +V++ G S 

Sbjct: 10 ANGMSGLCVAAPR ADPLNWGKATEEMTG SHLDEVKRMVAEYRQPLVKIEGAS 61 

Query: 73 LTXXXXXXXXXXXXXXXXQNDDE IRARVDK S VDFLKAQLQNS V- - YGVTTGFGGS ADTRT 130 

L + D+ R RV S D++ + N YGVTTGFG ++ RT 

Sbjct: 62 LRIAQVAAVAAAGEARV-ELDESARERVKASSDWVMNSMMNGTDSYGVTTGFGATSHRRT 120 

Query: 131 EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVR 190 

++ +LQ+ LI G T + LP E R AM++R+N+L +G+S +R 

Sbjct: 121 KEGGALQREL I RFLNAGAFGTGTDG HVLPAEATRAAMLVRINTLLQGYSGIR 172 

Query: 191 LWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIM 2 50 

+LEA+ LN +TP + PLRG + 1 + ASGDL PLSYIAG +TG + V V +G++ + 
Sbjct: 173 FEILEAIAKLLNANVTPCLPLRGTITASGDLVPLSYIAGLVTGRENA-VAVAPDGSK--V 229 

Query: 251 FAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVE 308 

A EA + G+ + L PKEGL +VNGTAV + +A+ E 

Sbjct: 230 NAAEAFKIAGIQGGFFELQPKEGLAMVNGTAVGSGLASTVLFEANILAILAEVLSAVFCE 289 

Query: 309 AMVGQQGS F APF I HDVCRPHPGQVEVARNI RTLL SGS S F AXXXXXXXXXXXXXG I LRQDR 368 

M G+ H + + HPGQ+E A + +L GSS+ +QDR 

Sbjct: 290 VMNGKPEYTDHLTHKL-KHHPGQIEAAAIMEHILEGSSYMKHAKKLGELDPLMKP-KQDR 347 

Query: 369 YPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISME 428 

Y LRTSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ 
Sbjct: 348 YALRTSPQWLGPQIEVIRAATKSIEREINSVNDNPLIDVSRGKALHGGNFQGTPIGVSMD 407 

Query: 429 KTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELG 487 

TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL 
Sbjct: 408 NTRLAIAAIGKLMFAQFSELWDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQ 467 

Query: 488 HLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMEL 547 

L NPVT VQ AE NQ VNSL LIS+R+T EA D+L L+ ++ L QAVDLR +E 
Sbjct: 468 FLGNPVTNHVQSAEQHNQDVNSLGLISSRKTDEAIDILKLMSSTFLIALCQAVDLRHIEE 527 

Query: 548 DFKKQFDPLLPTLLQQHLGTGLDVNA-LALEVKKALNKRL--EQTTTYDLEPRWHD--AF 602 

+ K + T+ ++ L T + +A +K L K + E Y +P H+ 

Sbjct: 528 NVKSAVKSCVMTVAKKTLSTNSTGDLHVARFCEKDLLKEIDREAVFAYADDPCSHNYPLM 587 

Query: 603 SYATGTVVELLSSSPSANVTLTAVNAWKVASAEKAISLTR EVRNRFWQTPS SQAPA 658 

+VE ++ +A KVA E+ + T E + ++ P+ 

Sbjct: 588 KKLRNVLVERALANGAAEFNADTSVFAKVAQFEEELRATLPGAIEAARAAVENGTAAIPS 647 

Query: 659 HAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGR 710 

R+ LY FVREELG + G + + G ++++ AI +G+ 

Sbjct: 648 R- ITECRSYPLYRFVREELGTK YLTGEKTRSPGEELNKVLVAINEGK 693 



□ > gi | 3024360 | sp | Q42667 | PALY_CITLI Phenylalanine ammonia-lyase 
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qi | 1276903 | gb 1 AAB67733 . 1 | phenylalanine ammonia- lyase 
Length = 722 

Score = 337 bits (863), Expect = le-90 

Identities = 242/713 (33%), Positives = 353/713 (49%), Gaps = 43/713 (6%) 

Query: 30 GPTSALRRTPGLD GHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXX 82 

G TS+L G D + S L+ V+ ++ + W+L G SLT 

Sbjct: 17 GGTSSLGLCTGTDPLNWTVAADSLKGSHLDEVKRMIDEYRRPVVKLGGESLTIGQVTAIA 76 

Query: 83 XXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKAL 140 

+ + RA V S D+ + + YGVTTGFG ++ RT+ +LQK L 

Sbjct: 77 AHDSGVXVELAEAARAGWASSDWVMDSMMKGTDSYGVTTGFGATSHRRTKQGGALQKEL 136 

Query: 141 I EHQLCGVT PTS VS S F S VGRGLENTLPLE WRGAMVI RVNSLTRGH S AVRL WLEALTNF 200 

I G+ F G +TLP R AM++RVN+L +G+S +R +LE +T F 

Sbjct: 137 IRFLNSGI FGNGTESSHTLPHSATRAAMLVRVNTLLQGYSGIRFEILETITKF 189 

Query: 201 LNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFG 260 

LNH ITP +PLRG+I+ASGDL PLSYIAG +TG P+ K V G +++ EA +L G 
Sbjct: 190 LNHNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKA-VGSNG--QVLNPTEAFNLAG 246 

Query: 261 LEA--WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEANVGQQGSFA 318 

+ + L PKEGL LVNGTAV + +A E M G+ F 

Sbjct: 247 VTSGFFELQPKEGLALVNGTAVGSGLAATVLFEANILAIMSEVLSAIFAEWINGKP-EFT 305 

Query: 319 PFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFL 378 

+ + HPGQ+E A + +L GSS+ +QDRY LRTSPQ+L 

Sbjct: 306 DHLTHKLKHH PGQI EAAAIMEH I LDGS S YVKAAQKLHETDPLQKP- KQDRYALRT S PQWL 364 

Query: 379 GPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIG 438 

GP +E + A + E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IG 
Sbjct: 365 GPQIEVIRAATKMIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIASIG 424 

Query: 439 KLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFV 497 

KL F Q +EL+N N GLPS L +PSL+Y KG +1 +A+Y SEL LANPVT V 
Sbjct: 425 KLMFAQFSELVNDFYNNGLPSNLTGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHV 484 

Query: 498 QPAEMGNQAWSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLL 557 

Q AE NQ VNSL L S+R+TAEA D+L L+ ++ L QA+DLR +E + K + 
Sbjct: 485 QSAEQHNQDWSLGLNSSRKTAEAVDILKLMSSTFLVALCQAIDLRHLEENLKNTVKNTV 544 

Query: 558 PTLLQQHLGTGLDWALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTVVELL 613 

+ ++ L G++ L + KL+ + +D A+ +++ L 

Sbjct: 545 SQVAKRVLTMGVNGE LHPSRFC EKDLIKWDREYVFAYIDDPC S AS SPLMQKLRQ VX 601 

Query: 614 S S S P S ANVTLT A VTJAWKVAS AEKA I SLTREVRNRFWQTP S SQAPAHAYL S P - RT 666 

+ N T + EL +EV + S A + R+ 

Sbjct: 602 VDHALDNGDREKNSTTSIFQKIGAFEDELKTLLPKEVEIARTELESGNAAIPNRIKECRS 661 

Query: 667 RVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

LY VRE++G + G + + G +++ A+ +G++ +++ L 

Sbjct: 662 YPLYKIVREDIGT SLLTGEKVRSPGEEFDKVFTAMCEGKLIDPMLECL 709 



□ > gi 1 14326457 ]gb| AAK60274 . 1 1 phenylalanine ammonia-lyase 1 [Manihot esculenta] 
Length =687 

Score = 336 bits (862), Expect = le-90 
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Identities = 240/701 (34%), Positives = 354/701 (50%), Gaps = 41/701 (5%) 

Query: 22 AAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXX 81 

A+P S+A P + G+ + S L+ V+ ++ + W L G +LT 

Sbjct: 11 ASPGFSSADPLNW GMAAESLKGSHLDEVKRMVDEYRKPWRLGGETLTIAQVTAI 65 

Query: 82 XXXXXXXXXQOTDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKA 139 

+ +E RA V S D+ + + YGVTTGFG ++ RT+ +LQ+ 

Sbjct: 66 ANHDSGVKVELSEEARAGVTCASSDWVLDSMNKGTDSYGVTTGFGATSHRRTKQGGALQRE 125 

Query: 140 LIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTN 199 

LI G+ F G+ +TL R AM++R+N+L +G+S +R +LEA+T 

Sbjct: 126 LIRFLNAGI FGNGQESCHTLSHTATRAAMLVRINTLLQGYSGIRFEILEAITK 178 

Query: 200 FLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLF 259 

F+N+ +TP + PLRG + 1 + ASGDL PLSYIAG +TG P+ K L E + A EA L 
Sbjct: 179 FINlSnsrVTPRLPLRGTITASGDLVPLSYIAGLLTGRPNSKS--LGPNGESLD-AAEAFKLA 235 

Query: 260 GLEA-- WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSF 317 

G+ L PKEGL LVNGTAV + +A+ E M+G+ F 

Sbjct: 236 GINGGFFELQPKEGLALWGTAVGSGLASMVLFEANVIjAVIjSEVLSAIFAEVMLGKP-EF 294 

Query: 318 APFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQF 377 

+ + HPGQ+E A + +L GSS + +QDRY LRTSPQ+ 

Sbjct: 295 TDHLTHKLKHHPGQIEAAAIMEHVLDGSSYIKAAQKVHEIDPLQKP-KQDRYALRTSPQW 353 

Query: 378 LGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALI 437 

LGP +E + A + E N+ DNPL+DV HGGNFQ + + +SM+ TRLA+A I 

Sbjct: 354 LGPQ I EVIRT ATKMI ERE INS VNDNPL I DVSRNI ALHGGNFQGT P I GVSMDNTRL AI AS I 413 

Query: 438 GKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTF 496 

GKL F Q +EL+N N GLPS L +PSL+Y KG +1 +A+Y SEL LANPVT 
Sbjct: 414 GKLMFAQFSELVm)FYNNGLPS]^TGGRNPSLDYGFKGAEIAMASYCSELQFLANPW 473 

Query: 497 VQPAEMGNQAWSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPL 556 

VQ AE NQ VNSL LIS+R+TAEA D+L L+ +++L QA+DLR +E + K+ 
Sbjct: 474 VQSAEQHNQDWSLGLISSRKTAEAVTDILKLMSSTYLVALCQAIDLRHLEENLKQTVKNT 533 

Query: 557 LPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE 611 

+ + ++ L G++ L + KL+ + +D AT + + + 

Sbjct: 534 VSQVAKRVLTMGINGE LHPSRFCEKDLLKWDREYVYAYVDDPCSATYPLMQKLRQV 590 

Query: 612 LLSSSPSA1WTLTAVNAWKVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPR 665 

+++ N + + EL +EV + R + A ++ R 

Sbjct: 591 LVDHAMMNGEKEKNSSTSIFQKIGAFEEELKTLLPKEVESARTEYENGNPAISNKIKECR 650 

Query: 666 TRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAI 706 

+ LY FVREELG + G + + G +++ AI 

Sbjct: 651 SYPLYKFVREELGC SLLTGEKIRSPGEEFDKVFSAI 686 



□ > qi [56409806 | emb | CAH17686 . 1 [ phenylalanine ammonia lyase [Beta vulgaris] 
Length = 719 

Score = 335 bits (860), Expect = 2e-90 

Identities = 244/723 (33%), Positives = 357/723 (49%), Gaps = 40/723 (5%) 

Query: 16 FTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTX 75 
+ NGS PA G A S L+ V++ + + + + + + L G +LT 
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Sbjct: 7 YQNGSSEMDLCIGGKPIQADPLNWGKAAEAITGSHLDEVKKMVAEYRNPAIRLGGETLTV 66 

Query: 76 XXXXXXXXXXX- -XXXXQNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFGGSADTRTE 131 

+ + RA V S D++ + YGVTTGFG ++ RT+ 

Sbjct: 67 AQVAAVAAATGPHEAAVELAESARAGVKASSDWVMDSMNKGTDSYGVTTGFGATSHRRTK 126 

Query: 132 DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRL 191 

+LQK LI GV F G +TLP R AM++R+N+L +G+S +R 

Sbjct: 127 QGGALQKELIRFLNAGV FGNGTESSHTLPHTATRAAMLVRINTLLQGYSGIRF 179 

Query: 192 WLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMF 251 

+LEA+T LN+ ITP + PLRG+I+ASGDL PLSYIAG +TG P+ K V G + + + 
Sbjct: 180 EILEAITGLLNNNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKA-VGPNG--EVLN 236 

Query: 252 AREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEA 309 

A +A + + L PKEGL LVNGTAV + MA+ E 

Sbjct: 237 AEQAFKAAQI SSGFFELQPKEGLALVNGTAVGSGMAS I VLFETNILAVLAEVI SAVFAEV 296 

Query: 310 MVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRY 369 

M G+ F + + HPGQ+E A + +L GSS + +QDRY 
Sbjct: 297 MNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSYMKAAKALHELDPLQKP-KQDRY 354 

Query: 370 PLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEK 429 

LRTSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ + + + SM+ 
Sbjct: 355 ALRTSPQWLGPQIEVIRFATKSIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDN 414 

Query: 430 TRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGH 488 

RLA+A IGKL F Q +EL+N N GLPS L A+ DPSL+Y KG +1 +A+Y SEL 
Sbjct: 415 ARLAIAAIGKLLFAQFSELVNDYYNNGLPSNLTASRDPSLDYGFKGAEIAMASYCSELQF 474 

Query: 489 LANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELD 548 

L NPVT VQ AE NQ VNSL LISAR+TAEA D+L L+ ++ L QA+DLR +E + 
Sbjct: 475 LGNPVTNHVQSAEQHNQDVNSLGLISARKTAEAVDILKLMSSTFLVALCQAIDLRHLEEN 534 

Query: 549 FKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGT 608 

K ++++LTG+ L+KL+ + +D T 

Sbjct: 535 VKHAVKNTVSQVCRRVLITGSNGE LHPGRFCEKELIRWEREYVFAYADDPCSVTYP 591 

Query: 609 WE LLSSSPSANVTLTAVNAWKVASAEKAISLTREVR--NRFWQTPSSQA 656 

+++ L + NV+ + EL +EV +++ +S 

Sbjct: 592 LMQKLRQVLVDQALANGDSEKNVSTSIFQKIGAFEEELKARLPKEVEAARAAYESGNSVI 651 

Query: 657 PAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLV 716 

P + R+ +Y F+REEL G+ + + G + + + + AI G+I L+ 

Sbjct: 652 P-NRIKECRSYPVYKFIREELNTNLLTGEKVI S PGE E I DKVF T A I C QGK 1 1 D PLL 705 

Query: 717 KML 719 
L 

Sbjct: 706 DCL 708 



□ > gi 1 129587 [ sp | P26600 | PAL5„LYCES Phenylalanine ammonia- lyase (PAL) 
gi | 17 0469 | gb | AAA34176 . 1 1 phenylalanine ammonia- lyase 
Length = 721 

Score = 335 bits (860), Expect = 2e-90 

Identities = 244/730 (33%), Positives = 364/730 (49%), Gaps = 41/730 (5%) 
Query: 9 ATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWEL 68 
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++ + NG NG K + L + + S L + V+ + + + + +V+L 

Sbjct: 3 SSIVQNGHWGEAMDLCKKSINVNDPLNWE--MAAESLRGSHLDEVKKMVDEFRKPIVKL 60 

Query: 69 SGYSLTXXXXXXXXXXXXXXXX QNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFG 123 

G +LT + + RAV SD++ + YGVTTGFG 

Sbjct: 61 GGETLTVAQVAS I ANVDl^SNGWVELSESARAGVKASSDWVMDSMGKGTDS YGVTTGFG 120 

Query: 124 GS ADTRTEDAVSLQKALI EHQLCGVTPT S VS S F S VGRGLENTL PLEWRGAMVI RVNSLT 183 

++ RT + + +LQK LI GV F G +TLP R AM++R+N+L 

Sbjct: 121 ATSHRRTKNGGALQKELIRFLNAGV FGNGTESSHTLPHSATRAAMLVRINTLL 173 

Query: 184 RGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLH 243 

+G+S +R +LEA+T +N ITP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ K + 
Sbjct: 174 QGYSGIRFEILEAITKLINSNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKA--VG 231 

Query: 244 EGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXX 301 

EK+ A E + G+ + L PKEGL LVNGTAV + MA+ 
Sbjct: 232 PNGEKLN-AEERFRVAGVTSGFFELQPKEGLALVNGTAVGSGMASMVLFESNILAVMSEV 290 

Query: 302 XXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXX 361 

E M G+ F ++ + HPGQ+E A + +L GSS+ 
Sbjct: 291 LSAIFAEVMNGKP-EFTDYLTHKLKHHPGQIEAAAIMEHILDGSSYVKAAQKLHEMDPLQ 349 

Query: 362 GILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQAS 421 

+QDRY LRTSPQ+LGP +E + A + E N+ DNPL+DV + HGGNFQ + 
Sbjct: 350 KP-KQDRYALRTS PQWLGPQI EVIRAATKMI EREINSVNDNPLI DVSRNKALHGGNFQGT 408 

Query: 422 AVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLP-SCLAAEDPSLNYHGKGLDIHIA 480 

+ + SM+ TRLALA IGKL F Q +EL+N N GLP + A +PSL+Y KG +1 +A 
Sbjct: 409 PIGVSMDNTRLALASIGKLMFAQFSELVNDYYNNGLPLNLTAGRNPSLDYGLKGAEIAMA 468 

Query: 481 AYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAV 540 

+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA D+L L+ +++L QA+ 
Sbjct: 469 SYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEAVDILKLMSSTYLVALCQAI 528 

Query: 541 DLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTT TYDL 594 

DLR +E + K ++++LG+ L + KLQ TY 

Sbjct: 529 DLRHLEENLKNAVKNTVSQVAKKTLAMGANGE LH PARFC EKELLQWERE YLFT YAD 585 

Query: 595 EP- - RWHDAF S YATGT WELLSS SPS ANVTLTAVNAWKVASAEKAI S - - LTREVRN- RFW 649 

+P + +V+ + + L+ K+ + E+ L +EV + R 

Sbjct: 586 DPC S ST YPLMQKLRQVLVDHAMKNGE S EKNLNS S I FQK I VAFEDELKAVLPKEVE S ARAV 645 

Query: 650 QTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDG 709 

+ A + R+ LY VR+E+G ++ G + + G + + + + A +G 

Sbjct: 646 VESGNPAI PNRITECRSYPLYRLVRQEVGT ELLTGEKVRSPGEEIDKVFTAFCNG 700 

Query: 710 RINHVLVKML 719 

+1 L++ L 
Sbjct: 701 QIIDPLLECL 710 



□ > gi | 400725 1 sp | P3142 5 | PALl_SOLTU Phenylalanine ammonia-lyase 1 
Length = 720 

Score = 335 bits (859), Expect = 3e-90 

Identities = 252/741 (34%), Positives = 372/741 (50%), Gaps = 54/741 (7%) 
Query: 1 MAPSLDSLATTLANGFTNGS - -HAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELL 58 
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S L+ V++++ 
-SHLDEVKKMV 49 



MAPS+ NG NG KS P + L G 

Sbj Ct : 1 MAPSIAQ NGHVNGEVEEVLWKKSIHDPLNWEMAVDSLRG-- 

Query: 59 SDPTDDWELSGYSLTXXXXXXXXXXXXXXXX QNDDE I RAR VDK S VD F LK AQLQN S V 115 

+ +V+L G +LT + + RA V S D++ + 

Sbjct: 50 DEFRKPIVKLWGETLTVAQVASIANADNKTSGFKVELSESARAGVKASSDWVMDSMSKGT 109 

Query: 116 --YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRG 173 

YGVTTGF ++ RT+ + +LQK LI+ GV F G +TLP R 

Sbjct: 110 D S YGVTTGFC ATSHRRTKNGGALQKEL I KFLNAGV FGNGTESTHTLPHSATRA 162 

Query: 174 A3WIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITG 233 

AM++R+N+L +G+S +R +LEA+T +N ITP + PLRG+ + + ASGDL PLSYIAG +TG 
Sbjct: 163 AMLVRINTLLQGYSGIRFEILEAITKLINSNITPCLPLRGTVTASGDLVPLSYIAGLLTG 222 

Query: 234 HPDVKVHVLHEGTEKIMFAREAI SLFGLEA - - WLGPKEGLGLVNGTAVSASMATXXXXX 291 

P+ K V G++ + A EA + + L PKEGL LVNGTAV + MA+ 

Sbjct: 223 RPNSKA-VGPSGSK--LDADEAFRVAAVSGGFFELQPKEGLALVNGTAVGSGMASIVLYD 279 

Query: 292 XXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXX 351 

E M G+ F + + + HPGQ+E A + +L GSS + 
Sbjct: 280 SNILAWFEVLSAIFAEVMNGKP-EFTDYLTHKLKHHPGQIEAAAIMEHILDGSSYVKAA 338 

Query: 352 XXXXXXXXXXG I LRQDRYPLRT S PQFLG PL VEDMMH AYSTL SLENNTTTDNPLLDVENKQ 411 

+QDRY LRTSPQ+LGP +E + A + E N+ DNPL+DV + 
Sbjct: 339 QKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPLIDVSRNK 397 

Query: 412 T AHGGNFQAS AVS I SMEKTRLALAL IGKLNFTQCTELLNAAMNRGL PSCL - AAEDP SLNY 470 

HGGNFQ + + + SM+ TRLALA IGKL F Q +EL+N N GLPS L A +PSL+Y 
Sbjct: 398 A I HGGNFQGT P I GVSMDNTRLAL AS I GKLMF AQ F S ELVND YYNNGL P SNLT AGRNP S LD Y 457 

Query: 471 HGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLA 530 

KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA D+L L+ + 
Sbjct: 458 GFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEAVDILKLMSS 517 

Query: 531 SHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALA-LEVKKALNKRL 586 

++L QA+DLR +E +-K ++ +Q L+A+L + KL 

Sbjct: 518 TYLVALCQAIDLRHLEENLKS WKNTVSQVAKRTLT I GA I GELH PARFC EK ELLRV 573 

Query: 587 EQTTT YDLE P - - RWHDAF SYATGT WELLS S S P S ANVTLT AVNAWKVAS AEKA I S - - 639 

E TY +P + +V+ + + + + K+ + E + + 

Sbjct: 574 VDREYLFTYADDPCSSTYPLMQKLRQVLVDHAMKNGESEKNINSSIFQKIGAFEDELNAV 633 

Query: 640 LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSN 698 

L +EV + R + + + R+ LY VR+ELG ++ G + + G 

Sbjct: 634 LPKEVESARALLESGNPSIPNRITECRSYPLYRLVRQELGT ELLTGEKVRSPGEE 688 



Query: 699 VSRIYEAIKDGRINHVLVKML 719 

+ +++ A+ +G+IN L++ L 
Sbjct: 689 IEKVFTAMCNGQINDPLLECL 709 



□ > gi 1 7798554 1 dbj | BAA95629 . 1 1 phenylalanine ammonia lyase [Catharanthus roseus] 
Length = 716 

Score = 335 bits (859) , Expect = 3e-90 

Identities = 237/697 (34%), Positives = 352/697 (50%), Gaps = 37/697 (5%) 
Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX- QNDDE IRA 98 
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G+ + S L+ V+ + + + + W+L G +LT + + + RA 

Sbjct: 29 GMAADSLKGSHLDEVKRMVAEFRKPVVKLGGETLTISQVAAIAARDYNAVKVELSEDARA 88 

Query: 99 RVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQICALIEHQLCGVTPTSVSSF 156 

V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ F 
Sbjct: 89 GVKAS SDWVME SMNKGTDS YGVTTGFGAT S HRRTKQGGALQKEL I RFLNAGI F 141 

Query: 157 SVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSIS 216 

G +TLP R AM++R+N+L +G+S +R +LEA+T FLNH ITP +PLRG+I+ 
Sbjct: 142 GNGTESSHTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNHNITPCLPLRGTIT 201 

Query: 217 ASGDLSPLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEAW- - LGPKEGLGL 274 

ASGDL PLSYIAG +TG P+KV G+I+ +A+G+ + L PKEGL L 
Sbjct: 202 ASGDLVPLSYI AGLLTGRPNSKA- VGPNG- - EIVNPEQAFKMAGVNDGLFELQ PKEGL AL 258 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + MA+ E M G+ F + + HPGQ+E 

Sbjct: 259 VNGTAVGSGMASMVLFEANILAVLSEVLSAIFAEVMNGKP-EFTDHLTHKLKHHPGQIEA 317 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GS + +QDRY LRTSPQ+LGP +E + A + 

Sbjct: 318 AAIMEHILDGSGYVKAAHKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSATKMIER 376 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ RLA+A IGKL F Q +EL+N N 
Sbjct: 377 EINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNARLAIASIGKLMFAQISELVNDFYN 436 

Query: 455 RGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALI 513 

GLPS L+ +PSL Y KG +1 +A+Y SEL +LANPVT VQ AE NQ VNSL LI 
Sbjct: 437 NGL P SNLSGGRNPSLVYGFKGAE I AMAS YC S ELQ YLANPVTNHVQ S AEQHNQDVNSLGL I 496 

Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

S+R+TAEA ++L L+ +++L QA+DLR +E + K + + ++ L G++ 

Sbjct: 497 S SRKTAEAVEILKLMS STYLVALCQAIDLRHLEENLKNAVKNTVSQVAKRTLTVGVNGE- 555 

Query: 574 L ALEVKKALNKRLEQTTT YDLE PRWHDAF S YATGTWE LLSSSPSANVTL 623 

L + KL+ + +D T ++E L + NV 

Sbjct: 556 — LHPSRFCEKDLIRWDREYVFAYVDDPCSGTYPLMEKLRQVIVDHALQNGESEKNVNT 613 

Query: 624 TAVNAWKVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQAR 682 

+ EL +EV + R + A + R+ LY FVRE++G 
Sbjct: 614 SIFQKIAAFEDELKTVLPKEVESARTALENGNPAIPNRIKECRSYPLYKFVREDVG 669 

Query: 683 RGDVFVGVQQET IGSNVSR I YEAI KDGR INHVL VKML 719 

+ G + + G +++ A+ + +1 L++ L 
Sbjct: 670 -AEFLTGEKDRSPGEEFDKVFTAMCNEKIIDPLLECL 705 



□ > gi | 735957 1 emb|CAA53733 . 1 1 phenylanaline ammonia-lyase [Cucumis melo] 
gi 1 1076275 |pir | [S52632 phenylalanine ammonia-lyase (EC 4.3.1.5) - muskmelon 
Length = 619 

Score = 335 bits (858), Expect = 4e-90 

Identities = 223/615 (36%), Positives = 327/615 (53%), Gaps = 28/615 (4%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 

YGVTTGFG ++ +RT+ +LQK LI G+ F G +TLP R AM 

Sbjct: 13 YGVTTGFGAT SH SRTKQGGALQKEL I RFLNAGI FGNGT E SNHTL PHT ATRAAM 65 
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Query: 176 VIRWSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

++R+N+L +G+S +R +LE++T LNH +TP +PLRG+I+ASGDL P SYIAG +TG P 
Sbjct: 66 LVRINTLLQGYSGIRFEILESITKLLNHNVTPCLPLRGTITASGDLVPFSYIAGFLTGRP 125 

Query: 236 DVKVHVLHEGTEKIMFAREAI SLFGLEAW- -LGPKEGLGLVNGTAVSASMATXXXXXXX 293 

+ K T 1+ A A G+ + + V L PKEGL LVNGT V + +A+ 

Sbjct: 126 NAKA VPTGDILDAVAAFKYAGIDSGVFELQPKEGLALVNGTGVGSGLASIVLFEAN 181 

Query: 294 XXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXX 353 

E M G+ F + + HPGQ+E A + LL GS + 
Sbjct: 182 ILALLSEVISAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHLLDGSASQKDAKR 240 

Query: 354 XXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTA 413 

+QDRY LRTSPQ+LGP +E + H+ ++ E N+ DNPL+DV + 
Sbjct: 241 LHELDPLQNSPKQDRYALRTSPQWLGPQIEVIRHSTKSIEREINSVNDNPLIDVSRNKAL 300 

Query: 414 HGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHG 472 

HGGNFQ + + + SM+ TRLALA IGKL F Q +EL+N N GLPS L+ +PSL+Y 
Sbjct: 301 HGGNFQGTPIGVSMDNTRLALASIGKLLFAQFSELVNDFYNNGLPSNLSGGSNPSLDYGF 360 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

KG +1 +A+Y SEL +LANPVT VQ AE NQ VNSL LIS+R+TAEA D+L L+ + 
Sbjct: 361 KGAEIAMASYCSELQYLANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAIDILKLMSTTF 420 

Query: 533 LYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA-LALEVKKALNKRLEQTTT 591 

L QA+DLR +E + K + + ++ L G++ L+ +K L K +++ 

Sbjct: 421 LAALCQAIDLRHIEENLKSTVKNTVSQVAKKILTIGVNGELHLSRFCEKDLLKVIDREYC 480 

Query: 592 Y DLE PRWHDAF S YATGT WELL S S S P S ANVTLT AVNAWKVAS AEKAI S - - LTREVR 645 

+ D + +VE + L + K+ + E+ + L +EV 

Sbjct: 481 FAY I DD PC SMT Y PLMQKLRQVLVEH ALKNNDDLKNLN S S I FLK I GAF E E ELKTLL PK EVE 540 

Query: 646 NRFWQTPSSQAPAHAYLSP-RTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYE 704 

+ +A + R+ +Y FVREEL D+ G + ++ G +++ 

Sbjct: 541 SGRQAI SKGKAI IPIRIKDCRSYPI YKFVREEL ETDILTGEKVKS PGEEFDKVF S 595 

Query: 705 A I KDGR I NHVL VKML 719 

AI +G+I L++ L 
Sbjct: 596 AICEGKI IDPLLECL 610 



□ > gi | 322743 |pir [ |A44133 phenylalanine ainmonia-lyase (EC 4.3.1.5) - tomato 
Length =721 

Score = 335 bits (858), Expect = 4e-90 

Identities = 245/730 (33%), Positives = 363/730 (49%), Gaps = 41/730 (5%) 

Query : 9 ATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEI VQELLSDPTDDWEL 6 8 

+ + + NG NG K + L + + S L+ V++ + + + +V L 

Sbjct: 3 SSIVQNGHWGEAMDLCKKSINWDPLIW 60 

Query: 69 SGYSLTXXXXXXXXXXXXXXXX QNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFG 123 

G +LT + + RAV SD++ + YGVTTGFG 

Sbjct: 61 GGETLTVAQVASIAlSTVDNKSNGVlCVELSESARAGVKASSDWvT^DSMGKGTDS YGVTTGFG 120 

Query: 124 GSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLT 183 

++ RT + + +LQK LI GV F G +TLP R AM++R+N+L 

Sbjct: 121 ATSHRRTKNGGALQKELIRFLNAGV FGNGT E S S HTL PH S ATRAAML VR I NTLL 173 
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Query: 184 RGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLH 243 

+G+S +R +LEA+T +N ITP + PLRG + 1 + ASGDL PLSYIAG +TG P+ K + 
Sbjct: 174 QGYSGIRFEILEAITKLINSNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKA--VG 231 

Query: 244 EGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXX 301 

EK+ A E + G+ + L PKEGL LVNGTAV + MA+ 
Sbjct: 232 PNGEKLN-AEERFRVAGVTSGFFELQPKEGLALVNGTAVGSGMASMVLFESNILAVMSEV 290 

Query: 302 XXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXX 361 

E M G+ F ++ + HPGQ+E A + +L GSS+ 
Sbjct: 291 LS AI F AEVMNGKP - EFTDYLTHKLKHHPGQI EAAAIMEHILDGS S YVKAAQKLHEMDPLQ 349 

Query: 362 GILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQAS 421 

+QDRY LRTSPQ+LGP +E + A + E N+ DNPL+DV + HGGNFQ + 
Sbjct: 350 KF - KQDR YALRT S PQWLGPQI EVIRAATKMI ERE INS VNDNPL I DVSRNKALHGGNFQGT 408 

Query: 422 AVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLP-SCLAAEDPSLNYHGKGLDIHIA 480 

■+ +SM+ TRLALA IGKL F Q +EL+N N GLP + A +PSL+Y KG +1 +A 
Sbjct: 409 PIGVSMDNTRLALASIGKLMFAQFSELVNDYYNNGLPLNLTAGRNPSLDYGLKGAEIAMA 468 

Query: 481 AYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAV 540 

+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA D+L L+ + ++L QA+ 
Sbjct: 469 S YC S ELQFLANPVTNHVQ S AEQHNQDVNSLGL I S ARKT AE AVDI LKLMS ST YLVALCQAI 528 

Query: 541 DLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTT TYDL 594 

DLR +E+K ++++LG+ L+KLQ TY 

Sbjct: 529 DLRHLEENLKNAVKNTVSQVAKKTLAMGANGE LHPARFCEKELLQWEREYLFTYAD 585 

Query: 595 EPRWHDAF - - SYATGTWELLS S SPSANVTLTAVNAWKVASAEKAI S - -LTREVRN- RFW 649 

+P F +V+ + + L+ K+ + E+ L +EV + R 

Sbjct: 586 DPCSSTYFLMQKLRQVLVDHAMKNGESEKNLNSSIFQKIVAFEDELKAVLPKEVESARAV 645 

Query: 650 QTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDG 709 

+ A + R+ LY VR+E+G ++ G + + G + + + + A +G 

Sbjct: 646 VESGNPAI PNRITECRSYPLYRLVRQEVGT ELLTGEKVRS PGEE I DKVFT AFCNG 700 

Query: 710 RINHVLVKML 719 

+1 L++ L 
Sbjct: 701 QIIDPLLECL 710 



[j > gi | 5332353 1 gb 1 AAA34179 . 2 | phenylalanine ammonia lyase [Lycopersicon esculentum] 
Length = 704 

Score = 335 bits (858), Expect = 4e-90 

Identities = 237/688 (34%), Positives = 355/688 (51%), Gaps = 33/688 (4%) 

Query: 48 QSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX QNDDEIRARVDKSV 104 

QS L+ V++++ + +V+L G +L+ + + RA V S 

Sbjct: 23 QSHLDEVKKMVDEFRKPIVXLGGETLSVAQVASIANVI)DKSNGvTCVELSESARAGVKASS 82 

Query: 105 DFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGL 162 

D++ + YGVT GFG ++ RT++ +LQK LI GV + SF 
Sbjct: 83 DWVMDSMSKGTDSYGVTAGFGATSHRRTKNGGALQKELIRFLNAGVFGNGIESF 136 

Query: 163 ENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLS 222 

+TLP R AM++R+N+L +G+S +R +LEA+T +N ITP + PLRG+ 1 +ASGDL 
Sbjct: 137 -HTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKLINSNITPCLPLRGTITASGDLV 195 
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Query: 223 PLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- -WLGPKEGLGLVNGTAV 2 80 

PLSYIAG +TG P+ K + EK+ A EA + G+ L PKEGL LVNGTAV 

Sbjct: 196 PLSYIAGLLTGRPNSKA--VGPNGEKLN-AEEAFCVAGISGGFFELQPKEGLALVNGTAV 252 

Query: 281 SASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVAKNIRT 340 

+ +MA+ E M G+ F ++ + HPGQ+E A + 

Sbjct: 253 GSAMASIVLFESNIFAVMSEVLSAIFTEVMNGKP-EFTDYLTHKLKHHPGQIEAAAIMEH 311 

Query: 341 LLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTT 400 

+L GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ 

Sbjct: 312 ILDGSSYVKVAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVN 370 

Query: 401 DNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSC 460 

DNPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N GLPS 
Sbjct: 371 DNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLMFAQFSELVNDYYNNGLPSN 430 

Query: 461 L-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTA 519 

L A +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TA 
Sbjct: 431 LTAGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDWSLGLISARKTA 490 

Query: 520 EANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHL--GTGLDVNALALE 577 

+A D+L + + +++L QA+DLR +E + K + + ++ L G + + + 

Sbjct: 491 KAVDILKIMSSTYLVALCQAIDLRHLEENLKSWKNTVSQVAKRTLTMGANGELHPARFS 550 

Query: 578 VKKALN- KRLEQTTTYDLEP - - RWHDAFS YATGTWELL S SS PS ANVTLTAVNAWKVAS A 634 

K+ L E Y +P + +V+ + + + + K> + 

Sbjct: 551 EKELLRVVDREYLFAYADDPCSSNYPLMQKLRQVLVDQAMKNGESEKNVNS S I FQKIGAF 610 

Query: 635 EKAI--SLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQ 691 

E + L +EV + R + + R+ LY VREELG ++ G + 

Sbjct: 611 EDELIAVLPKEVESVRAVFESGNPLIRNRITECRSYPLYRLVREELGT ELLTGEK 665 

Query: 692 QETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + +++ AI +G+I L++ L 
Sbjct: 666 VRSPGEEIDKVFTAICNGQI IDPLLECL 693 



□ > gi | 58618156 1 gb | AAW80644 . 1 1 phenylalanine ammonia lyase [Pteridium aquilinum] 
Length =678 

Score = 335 bits (858), Expect = 4e-90 

Identities = 238/686 (34%), Positives = 358/686 (52%), Gaps = 36/686 (5%) 

Query: 49 SQLEIVQELLSDPTD-DWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVXIFL 107 

S L+ +++++S T + +++ G +LT ++ + RVD+S ++ 

Sbjct: 3 SFLDDIKQMISTFTAAEELKIEGKTLTVAEVAAFARSKEMVLCLDEAAAKQRVDESALWV 62 

Query: 108 KAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENT 165 

+ ++ VYGVTTG+G ++ RT + LQ+ LI G+ G+ N 

Sbjct: 63 QNK IMKGCDVYG VTTG YGAT SHRRTNQGI DLQREL I RFLNAG I FGKSQANA 113 

Query: 166 LPLEVWGAJWIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLS 225 

LPL+ R A+++R N+L +G+S +R +L+ + LN I T P + + PLRG + 1 + ASGDL PLS 
Sbjct: 114 LPLDAARAAVLVRTNTLMQGYSGIRWEILQTIEKLLNANITPLLPLRGTITASGDLVPLS 173 

Query: 226 YIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASM 284 

Y+AG +TG P+ K V EG K++ EA+ + G+E L PKEGL +VNGTAV A + 
Sbjct: 174 YLAGVLTGRPNSKA-VTAEG--KWSGAEALKMVGVEKPFELQPKEGLAIVNGTAVGAGL 230 
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Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ P H + + HPGQ+E A + LL G 

Sbjct: 231 ASMVCFDAHILALLSWTSAMFCEVMQGKPEFTDPLTHRL-KHHPGQIEAAAAMEYLLEG 289 

Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

S+ +QDRY LRTSPQ+LGP +E + A + E N+ DNP+ 

Sbjct: 290 SALVKAASKLHGVDALKKP-KQDRYALRTSPQWLGPQIEVIRFATQLIQREINSVNDNPI 348 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAA- 463 

+DV HGGNFQ + + +M+ RLALA IGKL F Q +EL+N N GLPS L+A 

Sbjct: 349 IDVSRDLALHGGNFQGTPIGTAMDNIRLALAAIGKLMFAQFSELVNDFYNNGLPSNLSAG 408 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL +LANPVT VQ AE NQ VNSL LISAR+TAEA + 
Sbjct: 409 PNPSLDYGLKGGEIAMASYTSELEYLANPVTNHVQSAEQHNQDVNSLGLISARKTAEAVE 468 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALE-VKKAL 582 

VL L+ A++L QA+DLR +E + + ++ ++ L TG + LA +K L 

Sbjct: 469 VLKLMCATYLVGICQAIDLRHLEENLQAAVKQWSQAAKKTLTTGGNGVLLAARFCEKDL 52 8 

Query: 583 NKRL - - EQTTT YDLE P - - RWHD AF S YATGTWELL S S S P S ANVTLTAVNAWKVAS 633 

+ + E TY +P + +VE +PS A +T + + + 

Sbjct: 529 LQWDNEHVFTYADDPVSPGYPLMQRLRQVLVEHAIKNPSNERDEATSVMTRIPLFEDEL 588 

Query: 634 AEKAISLTREVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQE 693 

+ + VR F A R+ LY FVR +LG Q + G + + 

Sbjct: 589 H SQL PAELVNVRAS F - - DKGC PP I ASKVEECRS F PL YQFVRAQLGTQ LLAGTRNQ 641 

Query: 694 TIG SNVS R I YEA I KDGR I NH VL VKML 719 

+ G + +++AI DG + L++ L 
Sbjct: 642 SPGQDFEWFDAISDGLLMCPLLQCL 667 



□ > gi 1 1483 610 | emb 1 CAA68036 . 1 1 phenylalanine ammonia- lyase [Triticum aestivum] 
gi | 3024363 | sp|Q43210 | P AL Y_WH EAT Phenylalanine ammonia- lyase 
Length = 700 

Score = 334 bits (857), Expect = 5e»90 

Identities = 239/693 (34%), Positives = 348/693 (50%), Gaps - 36/693 (5%) 

Query: 43 GHAAHQ SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

GAA+SLEV++++ W + GT +D+RR 
Sbjct: 17 GKAAEELSGSHLEAVKR3WEEYRKPWTMEG--ATTIAMVAAVAAGSDTRVELDESARGR 74 

Query: 100 VDK S VDFLKAQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT SVS SF S 157 

V +S D++ + N YGVTTGFG ++ RT++ +LQ+ LI G T 

Sbjct: 75 V1CESSDWVMNSMMNGTDSYGVTTGFGATSHRRTKEGGALQRELIRFLNAGAFGTGTDG-- 132 

Query: 158 VGRGLENTLPLEVWGAMVIRWSLTRGHSAWLVVIjEALTNFLlSrHRITPIVPLRGSISA 217 

+ LP R AM++RVN+L +G+S +R +LE + LN +TP +PLRG+I+A 
Sbjct: 133 HVLPAAATRAAMLVRVNTLLQGYSGIRFEILETIATLLNANVTPCLPLRGTITA 186 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ + +G++ + A EA + G++ L PKEGL +V 

Sbjct: 187 SGDLVPLSYIAGLVTGRPN-SMATAPDGSK--VNAAEAFKIAGIQHGFFELQPKEGLAMV 243 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 244 NGTAVGSGLASMVIjFEANVLSLLAE VIjSGVFCEVMNGKP- EFTDHLTHKLKHHPGQI EAA 302 
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Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GSS+ +QDRY LRTSPQ+LGP +E + A ++ E 

Sbjct: 303 AIMEHILEGSSYMMLAKKLGELDPLMKP-KQDRYALRTSPQWLGPQIEVIRAATKSIERE 361 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 362 INSVNDNPLIDVSRGKAIHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNN 421 

Query: 456 GLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L+ +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE NQ VNSL LIS 
Sbjct: 422 GLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDVNSLGLIS 481 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGT GLDV 571 

+R+TAEA D+L L+ + + L QA+DLR +E + K + T+ + + L T G 

Sbjct: 482 SRKTAEAIDILKLMSSTFLVALCQAIDLRHLEENVKNAVKSCVKTVARKTLSTDNNGHLH 541 

Query: 572 NALALEVKKALNKRLEQTTTYDLEP — RWHDAF S YATGTWE — LLSSSPSANVTLTAVN 627 

NA E L E Y +P + +VE L + A+V + 

Sbjct: 542 NARFC EKDLLLT I DREAVF AYADDPC S ANY PLMQKMRAVLVEH AL ANGEAE AH VET S VF A 601 

Query: 628 AWKVASAEKAISLTREVR-NRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDV 686 

+ E L +EV R + A + R+ LY FVR+ELG + 
Sbjct: 602 KLAMFEQELRAVLPKEVEAARSAVENGTAAQQNRIAECRSYPLYRFVRKELGT EY 656 

Query: 687 F VGVQQET I G SNVSR I YE AI KDGR I NHVL VKML 719 

G + + G V + + + A+ G+ L++ L 
Sbjct: 657 LTGEKTRSPGEEVDKVFVAMNQGKHIDALLECL 689 



□ > gi I 58618138 1 gb | AAW80635 . 1 1 phenylalanine ammonia lyase [Huperzia lucidula] 
Length = 668 

Score = 334 bits (857), Expect = 5e-90 

Identities = 233/673 (34%), Positives = 344/673 (51%), Gaps = 46/673 (6%) 

Query: 66 VEL SGYSLTXXXXXXXXXXXXXXXXQNDDE I RARVDK SVDFLKAQLQNS V- - YGVTTGFG 123 

V + G LT + + RVD+S +++ + YGVTTGFG 
Sbjct: 14 VS I RGAELTVAQVAA I ARREGVSVCLDASAAiCKRVDESSlSfWv^QNVMRGTDT YGVTTGFG 73 

Query: 124 GSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLE NTL PLEWRG AMVI RVN 180 

+ + RT V LQ+ LI G+ +G G + N LP R AM++R N 

Sbjct: 74 ATSHRRTNQGVELQQEL I RFLNAG I 1 GVGADAGGNVL P S WATRAAMLVRTN 124 

Query: 181 SLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVH 240 

+L +G+S +R +LE L LN RITP VPLRG+ I + ASGDL PLSYIAG ITG + + 
Sbjct: 125 TLMQGYSGIRWEILETLAKLLNARITPKVPLRGTITASGDLVPLSYIAGLITGRKNARAV 184 

Query: 241 VXjHEGTEKIMFAREAISLFGL-EAVVLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXX 299 

V G ++ + A EA+ + G+ +A VL PKEGL +VNGT+V A +A 

Sbjct: 185 V GVI)REVAAEEAMKMVGVSQAFVLQPKEGLAMVNGTSVGAGVAAIVCYDANVLAVFA 241 

Query: 300 XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 359 

E M G+ P H + + HPGQ+E A + +L GSS+ 

Sbjct: 242 WASALFCEVMQGKPEFSDPLTHKL-KHHPGQIEAAPAMEYILQGSSYMKAAAKMHETDP 300 

Query: 360 XXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQ 419 

+QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL+DV HGGNFQ 
Sbjct: 301 LKKP-KQDRYALRTSPQWLGPQIEVIRSATQSIQREINSVNDNPLIDVSRDLALHGGNFQ 359 
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Query: 


420 


ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIH 


478 






+ + +SM+ RLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 




Sbjct : 


360 


GTPIGVSMDNLRLAIAAIGKLMFAQFSELVNDFYNNGLPSNLSGGPNPSLDYGFKGAEIA 


419 


Query: 


479 


I AAYAS ELGHLAN PVT T F VQ PAEMGNQAVN S LAL I S ARRT AEANDVL S LLLAS HL YC TLQ 


538 






+A+Y SEL LANPVT VQ AE NQ VNSL LISAR++AE+ ++L L+ + ++L Q 




Sbjct: 


420 


MASYTSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKSAESIEILKLMTSTYLVALCQ 


479 


Query: 


539 


AVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRW 


598 






A+DLR +E++ +++++LTGD AL + KL + + 




Sbjct: 


480 


AIDLRHLEENMQAWKQWSMVAKKTLATGADG ALSPARFCEKDLLLLVDHQSIFTY 


536 


Query : 


599 


HDAF S YATGT WELL SSSP S ANVTLT AVNAWKVAS AEKAI SLTREVRN 


646 






D + AT + + + ' L + +P +T + + + LTRE + 




Sbjct: 


537 


IDDPTSATYPLMQKLRQIMVEHALHDKADAPMIFNAITSFEDELKRHLQAEVLLTRENFD 


596 


Query : 


647 


RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAI 


706 






+ A + R+ LY FVR++L Q + +G + ++ G + + AI 




Sbjct: 


597 


K GISAVRNRIQDCRSYPLYEFVRKDLDTQ MLIGTRIQSPGEVFETVFAAI 


646 


Query : 


707 


KDGR I NHVL VKML 719 








+G++ L+K L 




Sbjct: 


647 


SEGKLVAPLLKCL 659 





[j > gi |5566388|gb| AAD45384 . 1 1 phenylalanine ammonia- lyase [Vigna unguiculata] 
Length = 655 

Score = 333 bits (855), Expect = 9e-90 

Identities = 223/632 (35%), Positives = 332/632 (52%), Gaps = 36/632 (5%) 

Query: 95 EIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTS 152 

E R V S D++ + YGVTTGFG ++ RT+ +LQ LI G+ 
Sbjct: 24 ESRRGVKASSDWVIDSMSRGTDSYGVTTGFGATSHRRTKQGGALQNELIRFLNAGI 79 

Query: 153 VSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLR 212 

F G +TLP R AM++RVN+L +G+S +R ++EA+T FLNH ITP +PLR 
Sbjct: 80 FGNGTEASHTLPYSSTRAAJyiLVRVNTLLQGYSGIRFDIMEAITKFLNHNITPCLPLR 136 

Query: 213 GSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKE 270 

G+I+ASGDL PLSY+AG +GP+K+ G++ A++A L ++ L PKE 

Sbjct: 137 GTITASGDLVPLSYVAGLLIGRPNSK- SIGPNGED- -LNAKDAFKLAEIDGGFFELQPKE 193 

Query: 271 GLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPG 330 

GL LVNGTAV + +A+ E M G+ F + + HPG 

Sbjct: 194 GLALVNGTAVGSGLASIVLFEANLLWLTEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPG 252 

Query: 331 QVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYS 390 

Q+E A + +L GSS+ +QDRY LRTSPQ+LGP +E + HA 

Sbjct: 253 QIEAAAIMEHILDGSSYIKEAQKLHEIDPLQKP-KQDRYALRTSPQWLGPQIEVIRHATK 311 

Query: 391 TLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLN 450 

+ E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N 
Sbjct: 312 MIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIASIGKLMFAQFSELVN 371 

Query: 451 AAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNS 509 

N GLPS L A +PSL+Y KG +1 +A+Y SEL + LAN PVT VQ AE NQ VNS 
Sbjct: 372 DFYNNGLPSNLTAGRNPSLDYGFKGAEIAMASYCSELQYLANPVTNHVQSAEQHNQDVNS 431 
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Query: 510 LALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGL 569 

L L+S+R+TAEA ++L L+ ++ L QA+DLR +E + K + + ++ L TG+ 

Sbjct: 432 LGLVSSRKTAEAEEILKLMSSTFLVALCQAIDLRHLEENMKNAVKNAVSQVAKRVLTTGI 491 

Query: 570 DVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELLSS SPSA 619 

+ L + KL+++ + D T +++ L S A 

Sbjct: 492 NGE LHPSRFCEKDLLKIVDHEYVFAYIDDPCSVTYPLMQKLRSVLVDHALQNGEKEA 548 

Query: 620 NVTLT AVNAWKVAS AEKAI SLTREVRNRFWQTP S SQ APAH AYL S P- RTRVL YS F VREELG 678 

+ + + + + E L +EV N + + + + R+ LY FVRE LG 

Sbjct: 549 SSSTSIFHKIRAFEEELITLLPKEVENARVEVENGNSSIPNRIKECRSYPLYKFVRESLG 608 

Query: 679 VQARRGDVFVGVQQETIGSNVSRIYEAIKDGR 710 

+ G+ + ++ G +++ A+ +G+ 

Sbjct: 609 TSLQYGE K VK S PGEEC DK VF TALC EGK 635 



□ > qi | 38103129 | gb | EAA49872 . 1 1 El hypothetical protein MG10036.4 [Magnaporthe grise* 

gi | 39966379 1 ref [XP_3 65191 .1 1 S hypothetical protein MG10036.4 [Magnaporthe grisea 
Length =626 

Score = 333 bits (855) , Expect = 9e-90 
I Identities = 200/476 (42%), Positives = 272/476 (57%), Gaps = 40/476 (8%) 

Query: 115 VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTS VSSFSVGRGLEN 164 

+YGV TGFGGSAD R++D +Q+ LI H CG+ + S S G N 

Sbjct: 79 IYGVNTGFGGSADARSDDLDRVQQILISHLTCGIISDAGNGGPKSDQSNGHAQNNGHSTQ 138 

Query: 165 TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHR 204 

+P R +M+IR+NSL G S +R+ + E+L N LN 
Sbjct: 139 SSEETKAIAPLPLTDALAATCMPESWARASMLIRLNSLAGGASGIRVELAESLVNLLNKD 198 

Query: 205 ITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHV LHEGTEKIMFAREAI SLF 259 

+ P +P+RGSISASGDLS L++IA + G + + ++ A A++ 

Sbjct: 199 WPRIPVRGSISASGDLSALAWIAALMQGKTSATAYSGPRDGQGKTARRVTRADVALADA 258 

Query: 260 GLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAP 319 

G+ + L KEGL +VNGTAVSA++A VEA+ G SF P 

Sbjct: 259 GISPITLHAKEGLAIVNGTAVSAAVAALAAHESLHLAALSQVLTAMSVEALRGTDESFDP 318 

Query: 320 FIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLG 379 

FI V R HPGQV+ ARNI+ ++GS LRQDRY +RT+ Q++G 

Sbjct: 319 F I GRV- RQH PGQVD S ARN I KAF VAG S KLLKG P PTRGDGFT LRQDRY S I RT A S QW I G 373 

Query: 380 PLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGK 439 

P++ED AY L+ E N+ TDNPL+D + + HGGNFQA AV+ ++EK R L IG+ 
Sbjct: 374 PVLEDFGLAYDQLTTELNSVTDNPLIDAASDRVLHGGNFQARAVTSAVEKLRQGLQSIGR 433 

Query: 440 LNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQP 499 

+ FTQCTE++N A + GLP L ++DP+ ++ KGLD+ +AA SELG LANPV + VQ 
Sbjct: 434 MLFTQCTEMINPATSWGLPPNLCSDDPNDSFLFKGLDVWAALTSELGFLANPVGSHVQT 493 

Query: 500 AEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDP 555 

AEMGNQA+NSLAL+SAR T EA DVLS L A+HL QA+DLRA+E++ K+ P 
Sbjct: 494 AEMGNQAINSLALVS ARYTLEA VDVL SQLAAAHLLALCQALDLRAVE I EGKRVG S P 549 



I 
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Score = 36.6 bits (83), Expect = 2.8 

Identities = 33/115 (28%), Positives = 54/115 (46%), Gaps = 14/115 (12%) 

Query: 618 S ANVTLTAVNAWKVASAEKAI SLTREVRNRFWQTPS SQA P AH AYL S PRTRVL Y S F VR 674 

SA TL AV+ +A ++L + + R + + AYL R+Y FVR 

Sbjct: 508 S ARYTLE AVDVL SQLAAAHLL ALC QALDLRAVE I EGKRVGS PDATKYLGRAARRMYRFVR 567 

Query: 675 EELGVQARRGDVFVGVQQETIGS- - NVS RIYEAIKDGRINHVLVKML 719 

+LG+ G+ + +G+ NVS R+YE+I+ GR+ V+V+ L 

Sbjct: 568 HDLGI PFL - GERHLASS YGQVGATANVS PSMGLYNTRVYES I RSGRLYQVWECL 621 



D > gi | 29367609 | gb | AAQ72666 . 1 1 phenylalanine ammonia- lyase [Oryza sativa (japonica 
cultivar-group) ] 
Length = 671 

Score = 333 bits (855), Expect = 9e-90 

Identities = 240/682 (35%), Positives = 366/682 (53%), Gaps = 41/682 (6%) 

Query: 57 LL SDPTDDWEL SGYSLTXXXXXXXXXXXXXXXX- - QNDDEI RARVDK S VDFLKAQLQNS 114 

+++ + W++ G SL + D+E R RV S + + + + + 

Sbjct: 1 WAQSREAWKIEGSSLRVGQVAAVSAAKDASGVWELDEEARPRVKASSEWILNCIAHG 60 

Query: 115 --VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLE-NTLPLEW 171 

+YGVTTGFGG++ RT+D +LQ L+ H G+ G G + N+LP EV 

Sbjct: 61 GDIYGVTTGFGGTSHRRTKDGQALQVELLRHLNAGI FGNGSDGNSLPSEVS 111 

Query: 172 RGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAI 231 

R AM++R+N+L +G+S +R +LEA+T +N ++P + PLRG+ I + ASGDL PLSYIAG I 
Sbjct: 112 RAAMLVRINTLLQGYSGIRFEILEAITKLINTGVSPCLPLRGTITASGDLVPLSYIAGLI 171 

Query: 232 TGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLGLVNGTAVSASMATXXX 289 

TG P+ + V +G K + A EA + G++ L PKEGL +VNGT+V +++A 

Sbjct: 172 TGRPNAQA-WVI)G--KKVDAAEAFKIAGIQGGFFRLEPKEGLAIWGTSVGSALAAMVL 228 

Query: 290 XXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAX 349 

E M G+ H + + HPG +E A + +L+GS+F 

Sbjct: 229 YDANVL AVL S E VL S AVFC EVMNGKPE YTDHLTHKL - KHH PGS I EAAAIMEH I LAGS AFMP 287 

Query: 350 XXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVEN 409 

+QDRY LRTSPQ+LGP +E + A ++ E N+ DNP++DV 
Sbjct: 288 H AQKVNEVDPLLKP - KQDRYALRTSPQWLGPQIEVIRAATKS I EREVNSVNDNPVI DVHR 346 

Query: 410 KQTAHGGNFQASAVSrSMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSL 468 

+ HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GL S LA + +PSL 
Sbjct: 347 GKALHGGNFQGTPIGVSMDNTRLAIANIGKLMFAQFSELVNEFYNNGLTSNLAGSRNPSL 406 

Query: 469 NYHGKGLDI H I AAYAS ELGHLANPVTTF VQ PAEMGNQ AVNSL AL I S ARRTAEANDVL SLL 528 

+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL L+SAR+TAEA D+L L+ 
Sbjct: 407 DYGFKGTEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLVSARKTAEAVDILKLM 466 

Query: 529 LASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNAL--ALEVKKALNKRL 586 

+++L QAVDLR +E + K + T+ ++ L TG LA +KAL + 

Sbjct: 467 SSTYLVALCQAVDLRHLEENLKSAVKNCVTTVAKKVLTTG-PAGGLHSARFSEKALLTAI 525 

Query: 587 EQTTT YDLE PRWHDAF S YATGT VVELLSSS PS ANVTLTAVNAWKVASAEKAI - - 638 

++ Y A +Y T V L++ P+ ++V + K+ + E+ + 

Sbjct: 526 DREAVYSYADDPCSA-NYPLMTKIRAVLVEHALANGPAEKDDGSSVFS-KITAFEEELRE 583 
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Query: 639 SLTREVRNRFWQTPSSQAP-AHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGS 697 

+L RE+ + AP + R+ LY FVREELG G + ++ G 

Sbjct: 584 ALPREMEAARVAFETGTAPITNRIKESRSFPLYRFVREELGCV YLTGEKLK S PGE 638 

Query: 698 NVSRIYEAIKDGRINHVLVKML 719 

++++ AI + ++ + + + L 
Sbjct: 639 ECNKVFLAI SERKLIDPMLECL 660 



□ > qi | 400726 1 sp 1 P31426 | PAL2_S0LTU Phenylalanine ammonia- lyase 2 
Length = 590 

Score = 333 bits (853), Expect = le-89 

Identities - 207/510 (40%), Positives = 290/510 (56%), Gaps = 20/510 (3%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX QNDDE I RARVDK S VD 105 

S+L+ V++ + + + +V+L G +LT + + RA V S D 

Sbjct: 43 SKLDQVKKMVDEFRK P I VKLGGETLTVAQVAS I ANVDNK SNGVRVEL S E S ARAGVKAS SD 102 

Query: 106 FLKAQLQNS V- - YGVTTGFGG S ADTRTEDAVSLQK AL I EHQLCGVTPT S VS S F S VGRGLE 163 

++ + YGVTTGFG ++ RT++ +LQK LI GV F +G 

Sbjct: 103 WVMDSMSKGTDSYGVTTGFGATSHRRTKNGGTLQKNLIRFLNAGV FGIGTEST 155 

Query: 164 NTLPLEVVRGAMVIRWSLTRGHSAVT^LVVLEALTNFLNHRITPIVPLRGSISASGDLSP 223 

+TLP R AM++R+N+L +G+S +R +LEA+T +N I+P +PLRG+++ASGDL P 
Sbjct: 156 HTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKLINSNISPCLPLRGTVTASGDLVP 215 

Query: 224 LSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--VVLGPKEGLGLVNGTAVS 281 

LSYIAG +TG P+ K V G++ + A EA + G+ L PKEGL LVNGTAV 

Sbjct: 216 LSYIAGLLTGRPNSKA-VGPTGSK--LDAEEAFRVAGVTGGFFELQPKEGLALVNGTAVG 272 

Query: 282 ASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTL 341 

++MA+ E M G+ F ++ + HPGQ+E A + + 

Sbjct: 273 SAMASIVLFESNILAVKFEVljSAIFAEVMNGKP-EFTDYLTHKLKHHPGQIEAAAIMEHI 331 

Query: 342 LSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLV^DMMHAYSTLSLENNTTTD 401 

L GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ D 

Sbjct: 332 LDGSSYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVND 390 

Query: 402 NPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL 461 

NPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N GLPS L 
Sbjct: 391 NPL I DVSRNKA I HGGNFQGTP IGVSMDNTRLAL AS IGKLMF AQF S ELVND YYNNGL P SNL 450 

Query: 462 -AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAE 520 

A +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAE 
Sbjct: 451 TAGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAE 510 

Query: 521 ANDVLSLLLASHLYCTLQAVDLRAMELDFK 550 

A D+L L+ +++L QA+DLR +E + K 
Sbjct: 511 AVD I LKLMS S T YL VALC Q AI DLRHLE ENLK 540 



□ > gi | 4808128 1 emb | CAB42794 . 1 1 phenylalanine-ammonia lyase [Citrus Clementina x Cit 
Length = 718 

Score = 333 bits (853), Expect = le-89 
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Identities = 237/685 (34%), Positives = 348/685 (50%), Gaps = 36/685 (5%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S LE V+ + + + + W L G +LT + + R V S D+ + 

Sbjct: 45 SHLEEVKRMVAEYRK PVVNLGGETLTVAQVAAI AT S STNV- - EL S ES AREGVKAS SDWVM 102 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

+ YGVTTGFG + + T++ +LQK LI+ G+ F G +TL 

Sbjct: 103 ESMNKGTDSYGVTTGFGATSHRTTKNGGALQKELIKFLNAGI FGNGTKSSHTL 155 

Query: 167 PLEVWGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 22 6 

P R AM++RVN+L +G+S +R +L+A+T LNH ITP + PLRG+ 1 + ASGDL PLSY 
Sbjct: 156 PHSATRAAMLVRVNTLLQGYSGIRFEILKAITKLLNHNITPCLPLRGTITASGDLVPLSY 215 

Query: 227 IAGAITGHPDVKVTIVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMAT 286 

I AG +TG-P+ K +1+ +EA G L PKEGL LVNGTAV + +A+ 

Sbjct: 216 I AGLLTGRPNSKAT GPNGQIIDPQEASKPAGFGFFELQPKEGLALVNGTAVGSGLAS 272 

Query: 287 XXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSS 346 

E M G+ F + + HPGQ+E A + +L GSS 
Sbjct: 273 MVLFEANNLALLSEILSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSS 331 

Query: 347 FAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLD 406 

+ +QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL+D 

Sbjct: 332 YVNVAKKLHEIDPLQKP-KQDRYALRTSPQWLGPQIEMIRFATKSIEREINSVNDNPLID 390 

Query: 407 VENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AED 465 

V + HGGNFQ + + + SM+ TRLA+A IGKL F Q +EL+N N GLPS L + + 
Sbjct: 391 VSRNKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVTTOFYNNGLPSNLSGGRN 450 

Query: 466 PSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVL 525 

PSL+Y KG +1 +A+Y SEL LANPVT V AE NQ VNSL LIS+R+TAEA D+L 
Sbjct: 451 P SLD YGFKGAE I AMAS YC S ELQFLANPVTNHVH S AEQHNQDVNSLGL I S SRKTAE AVD IL 510 

Query: 526 SLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD VNALALEVKK 580 

L+ ++ L QA+DLR +E + K + + ++ L G ++ K 

Sbjct: 511 KLMSSTFLVALCQAIDLRHLEENLKHTVKNTVSQVAKKVLTVGASGELHPSRFCEKDLLK 570 

Query: 581 ALNKRLEQTTTYDLEP — RWHDAF SYATGT WELLS S S PS ANVTLTAVNAWKVASAEKAI 638 

A ++ E Y +P + +VE ++ T + K+A+ E+ + 

Sbjct: 571 AADR--EHVFAYIDDPCSATYPLMQKLRQVLVEHAL3SfNGENEKTANSSIFQKIAAFEEEL 628 

Query: 639 S- - LTREVRNRFWQTPSSQAPA- -HAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQET 694 

L +EV N QT + +P + R+ LY VRE LG + G + + 

Sbjct: 629 KTVLPKEVENA-RQTVENGSPTIPNRIKECRSYPLYRLVREGLG SNFLTGEKVTS 682 

Query: 695 IGSNVSRIYEAIKDGRINHVLVKML 719 

G +++ A+ G+I +++ L 
Sbjct: 683 PGEEFDKVFTAMCQGKI IDPMLECL 707 



□ > qi | 548454 | sp | P35511 1 PAL1_LYCES Phenylalanine ammonia-lyase (PAL) 
Length = 704 

Score = 333 bits (853), Expect = le-89 

Identities - 236/687 (34%), Positives = 354/687 (51%), Gaps = 33/687 (4%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX QNDDE I RARVDK SVD 105 

S L+ V+ + + + + +V+L G +L+ + + RA V S D 
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Sbjct: 24 SHLDEVKKMVDEFRKPIVKLGGETLSVAQVASIANVDDKSNGVKVELSESARAGVKASSD 83 

Query: 106 FLKAQLQNS V- - YGVTTGFGG S ADTRTED AVSLQKAL I EHQLCGVT PTS VS SF S VGRGLE 163 

++ + YGVT GFG ++ RT++ +LQK LI GV + SF 
Sbjct: 84 WVMDSMSKGTDSYGVTAGFGATSHRRTKNGGALQKELIRFLNAGVFGNGIESF 136 

Query: 164 NTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSP 223 

+TLP R AM++R+N+L +G+S +R +LEA+T +N ITP + PLRG+ 1 + ASGDL P 
Sbjct: 137 HTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKLINSNITPCLPLRGTITASGDLVP 196 

Query: 224 LSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVS 281 

LSYIAG +TG P+ K + EK+ A EA + G+ L PKEGL LVNGTAV 

Sbjct: 197 LSYI AGLLTGRPNSKA- - VGPNGEKLN- AEEAFCVAGI SGGFFELQPKEGLALVNGTAVG 253 

Query: 282 ASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTL 341 

++MA+ E M G+ F ++ + HPGQ+E A + + 

Sbjct: 254 SAMASIVLFESNIFAVMSEVLSAIFTEVMNGKP-EFTDYLTHKLKHHPGQIEAAAIMEHI 312 

Query: 342 LSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTD 401 

L GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ D 

Sbjct: 313 LDGSSYVKVAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVND 371 

Query: 402 NPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL 461 

NPL+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N GLPS L 
Sbjct: 372 NPL I DVSRNKALHGGNFQGT P IGVSMDNTRL ALAS I GKLMF AQF S ELVND YYNNGL P SNL 431 

Query: 462 -AAEDPSLNYHGKGLDIHIAAYASELGHLAKPVTTFVQPAEMGNQAVNSLALISARRTAE 520 

A +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TA+ 
Sbjct: 432 T AGRNPSLD YGFKGAE I AMAS YC S ELQFLANPVTNHVQ S AEQHNQDVNSLGL I S ARKT AK 491 

Query: 521 ANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHL--GTGLDVNALALEV 578 

A D+L ++ +++L QA+DLR +E + K + + ++ L G +++ 

Sbjct: 492 AVD I LK IMS ST YLVALCQAI DLRHLEENLK S WKNTVSQVAKRTLTMGANGELH PARF S E 551 

Query: 579 KKALN- KRLEQTTT YDLE P - - RWHDAF S YATGTWELL S S S P S ANVTLT AVNAWKVAS AE 635 

K+ L E Y +P + +V+ + + + + K+ + E 

Sbjct: 552 KELLRWDRE YLF AYADD PC S SNYPLMQKLRQVLVDQAMKNGE S EKNVNS S I FQK IGAFE 611 

Query: 636 KAI - - SLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQ 692 

+ L +EV + R + + R+ LY VREELG ++ G + 

Sbjct: 612 DELIAVLPKEVESVRAVFESGNPLIRNRITECRSYPLYRLVREELGT ELLTGEKV 666 

Query: 693 ETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + +++ AI +G+I L++ L 
Sbjct: 667 RS PGEE I DKVFT AI CNGQ I IDPLLECL 693 



D > gi 1 2285893 | dbj | BAA21643 . 1 1 phenylalanine ammonia- lyase [Populus kitakamiensis] 
Length = 715 

Score = 333 bits (853), Expect = le-89 

Identities = 248/740 (33%), Positives = 369/740 (49%), Gaps = 64/740 (8%) 

Query: 8 LATTLANGFTNGSHAAPTKSAAGPTSALRRTP GLDGHAAHQSQLEIVQELLSDPTDD 64 

+ T NG+ NGS + +R P G+ A S L+ V+ ++++ 

Sbjct: 1 METITKNGYQNGS S E SLC TQRD PL SWGVAAEAMKG SHLDEVKRMVAE YRK P 51 

Query: 65 WELSGYSLTXXXXXXXXXXXXXXXX-QNDDEIRARVDKSVDFLKAQLQNSV--YGVTTG 121 
W L+G +L + + R RV S D++ + YGVTTG 
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Sbjct: 52 VVNLAGQNLIIAQVASIAGHDASNVKVELSESARPRVKASSDWVMDSMDKGTDSYGVTTG 111 

Query: 122 FGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNS 181 

FG ++ RT+ +LQK LI G+ F G +TLP R AM++R+N+ 

Sbjct: 112 FGATSHRRTKQGGALQKELIRFLNAGI FGNGTETCHTLPHSATRAAMLVRINT 164 

Query: 182 LTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHV 241 

L +G+S +R +LEA+T LN+ ITP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ K 
Sbjct: 165 LLQGYSGIRFEILEAITKLLNNNITPCLPLRGTITASGDLVPLSYIAGLLTGSPNSKAT- 223 

Query: 242 LHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXX 299 

+ + + A EA G+++ L PKEGL LVNGTAV + +A+ 
Sbjct: 224 --GPNGEVLDAVEAFKAAGIDSGFFELQPKEGLALWGTAVGSGLASMVLFETNVLAVLS 281 

Query: 300 XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 359 

E M G+ F + + HPGQ+E A + +L GS+ + 
Sbjct: 282 ELISAIFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSAYMKAAKKLHEMDP 340 

Query: 360 XXG I LRQDR YPLRT S PQFLGPLVEDMMH AY STL SLENNTTTDNPLLDVENKQT AHGGNFQ 419 

+QDRY LRTSPQ+LGP +E + + ++ E N+ DNPL+DV + HGGNFQ 
Sbjct: 341 LQKP-KQDRYALRTSPQWLGPQIEVIRFSTKSIEREINSVNDNPLIDVSRNKALHGGNFQ 399 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIH 478 

+ + +SM+ RLA+A IGKL F Q + EL+N N GLPS L A+ +PSL+Y KG +1 
Sbjct: 400 GTPIGVSMDNVRLAIASIGKLLFAQFSELVNDFYNNGLPSNLTASRNPSLDYGFKGAEIA 459 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRT-AEANDVLSLLLASHLYCTL 537 

+A+Y SEL +LANPVT+ VQ AE NQ VNSL LIS+R+T +EA D+L L+ + L 
Sbjct: 460 MASYCSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTGSEAVDILKLMSTTFLVALC 519 

Query: 538 QAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPR 597 

QAVDLR +E++ ++++LTG+ L + KL+ + 
Sbjct: 520 QAVDLRHLEENLRSAVKNTVSHVSKRVLTTGANGE LHPSRFCEKELLKWDRE 572 

Query: 598 WHDAFSYATG T WELLS S S P S ANVTLT AVNAWKVAS AEKAI S - - L 640 

D F+YA V L++ + T+V K+A+ E + L 

Sbjct: 573 - - DVFAYADDPC SATYPLMQKLRQVLVDHALANGENEKNASTS V- FQKI AAFEDELKALL 629 

Query: 641 TREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNV 699 

+EV + R + A + R+ LY FVREELG + G + G 

Sbjct: 630 PKEVESARAAYDSGNSAIENKIKECRSYPLYKFVREELGT GLLTGENVRS PGEEF 684 

Query: 700 SRIYEAIKDGRINHVLVKML 719 

+++ A+ G+I +++ L 
Sbjct: 685 DKVFT AMC QGK 1 1 D PML EC L 704 



D > gi | 38569936 | gb | AAR24505 . 1 | phenylalanine ammonia- lyase [Bambusa oldhamii] 
Length = 712 

Score = 332 bits (852), Expect = 2e-89 

Identities = 239/695 (34%), Positives = 360/695 (51%), Gaps = 37/695 (5%) 

Query: 33 S ALRRT PGLDGH AAHQ SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXX 89 

+A R P G AA + S L+ V+ ++++ W++ G SL 
Sbjct: 18 AAPRADPLNWGKAAEELMGSHLDEVKRMVAEYRQPWKIEGASLRIAQVAAVAVAGDAKV 77 

Query : 9 0 XQNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFGGSADTRTEDAVSLQKALIEHQLCG 147 
+ D+ R RV S D++ + N YGVTTGFG ++ RT++ +LQ+ LI G 
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Sbjct: 78 -ELDESARERVKASSDWVMNSMMNGTDSYGVTTGFGATSHRRTKEGGALQRELIRFLNAG 136 

Query: 148 VTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITP 207 

T + LP E R AM++R+N+L +G+S +R +LEA+T LN +TP 

Sbjct: 137 AFGTGCDG H VL P AE ATRAAML VR I NTLLQG Y S G I RF E I L E AI TKLLN ANVT P 188 

Query: 208 IVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--W 265 

+PLRG+++ASGDL PLSYIAG +TG + VV +G+ + A EA + G++ 
Sbjct: 189 CLPLRGTVTASGDLVPLSYIAGLVTGREN- SVAVAPDGRK- - VNAAEAFKIAGIQGGFFE 245 

Query: 266 LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVC 325 

L PKEGL +VNGTAV + +A+ E M G+ H + 

Sbjct: 246 LQPKEGLAMVNGTAVGSGLASTVLFEANILAILAEVLSAVFCEVMNGKPEYTDHLTHKL- 304 

Query: 326 RPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDM 3 85 

+ HPGQ+E A + +L GSS+ +QDRY LRTSPQ+LGP +E + 

Sbjct: 305 KHH PGQ I EAAAIMEH I LEGS S YMKL AKKLGDLD PLMK P - KQDRYALRT S PQWLGPQI EVI 363 

Query: 386 MHAYSTLSLElSnSTTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQC 445 

A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q 
Sbjct: 364 RAATKSIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQF 423 

Query: 446 TELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGN 504 

+EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE N 
Sbjct: 424 SELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHN 483 

Query: 505 QAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQH 564 

Q VNSL LIS+R+TAEA D+L ++ ++ L QA+DLR +E + K + T+ ++ 

Sbjct: 484 QDVNSLGLISSRKTAEAIDILKIMSSTFLVALCQAIDLRHIEENVKSAVKSCVMTVAKKT 543 

Query: 565 LGTGLDVNA- LALEVKKALNKRLEQTTTY DLE PRWHDAF S YATGTWELL S S S P S 618 

T + +A +K L K +++ + P + + V L++ + 

Sbjct: 544 PSTNSTGDLHVARFCEKDLLKEIDREAVFAYADDPCSPNYPLMKKLRSVLVESALANGMA 603 

Query: 619 ANVTLTAVNAWKVASAEKAI - - SLTREVRNRFWQTPSSQAPAHAYLSP-RTRVLYSFVRE 675 

T++ A +VA E+ + +L R V + A A ++ R+ LY FVRE 

Sbjct: 604 EFNAETSIFA-RVALFEEELRAALPRAVEAARASVENGTAAAPNRITECRSYPLYRFVRE 662 

Query: 67 6 ELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGR 710 

ELG + G + + G + + + + AI G+ 

Sbjct: 663 ELGT EYLTGEKTRS PGEELNKVLLAINQGK 692 



□ > qi I 58618152 | gb | AAW80642 . 1 1 phenylalanine ammonia lyase [Ophioglossum reticulati 
Length = 723 

Score = 332 bits (852), Expect = 2e-89 

Identities = 249/691 (36%), Positives = 362/691 (52%), Gaps = 45/691 (6%) 

Query: 49 SQLEI VQELLSD- - PTDDVVELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDF 106 

S E V++++ T+ W + G SLT * + ++RVD+S D+ 

Sbjct: 4 SHFEEVRQMIKQFYQTEKW-IQGSSLTIGQVTAVTQKPLVKVELDAWAKSRVDESFDW 62 

Query: 107 LKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGR-GLE 163 

+ ++ YGVTTGFG ++ RT AV LQK LI GV +G+ 
Sbjct: 63 VSNNI RKGTDT YGVTTGFGAT SHRRTNQAVELQKEL I RFLNAGV IGKHDAL 113 

Query: 164 NTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSP 223 
TLP V+ AM++R N+L +G+S +R +LEA+ +N + P + PLRG+ 1 +ASGDL P 
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Sbjct: 114 TTLPPPFVKAAMLVRTNTLLQGYSGIRWEILEAMKKLMNANLLPRLPLRGTITASGDLVP 173 

Query: 224 LSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGL-EAWLGPKEGLGLVNGTAVSA 2 82 

LSYIAG +TG P+ K + +G + + + + EA++L G+ E L PKEGL LVNGT+V A 
Sbjct: 174 LSYIAGLLTGRPNSKA-LAPDG--RLLTSTEALNLAGISEPFELQPKEGLALVNGTSVGA 230 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

+ +A E M G+ P H + + HPGQ+E A + LL 

Sbjct: 231 AVAANVCFDANILALLAEVLSALFCEVMQGKPEFADPLTHQL-KHHPGQIEAAAVMEFLL 289 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

GSS+ +QDRY LRTSPQ+LGP +E + A ++ E N+ DN 

Sbjct: 290 EGSSYMQAAAKLHETDPLSKP-KQDRYALRTSPQWLGPQIEVIRLATHSIEREINSVNDN 348 

Query: 403 PLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA 462 

P++DV HGGNFQ + + +SM+ R+ALA IGKL F Q +EL+ N GLPS L+ 

Sbjct: 349 PIIDVSRDMALHGGNFQGTPIGVSMDNMRIALAAIGKLLFAQFSELVCDYYNCGLPSNLS 408 

Query: 463 -AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEA 521 

DPSL+Y KG +1 +AAY SEL +LANPVTT VQ AE NQ VNSL LI+AR+TAEA 
Sbjct: 409 GGPDPSLDYGFKGAEIAMAAYCSELQYLANPVTTHVQSAEQHNQDVNSLGLIAARKTAEA 468 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKA 581 

+ +L L + A++L QA+DLR +E++ +++++LT N+L + 

Sbjct: 469 VEILKLMFATYLVALCQAIDLRHLEENMQAWKHWLEVAKKTLYT- - SENG I LLP - SRF 525 

Query: 582 LNKRLEQTTTYDLEPRWHDAFS YA TGTWELLS S S P - - SANVTLTAVNAWKV 631 

K L Q + + DA S YA +V+ + + P + + V 

Sbjct: 526 SEKELLQIVDHQPVFSYIDAPSNPCYALMVQLREVLVDQTLNTPEEESKDSPPMFRTIPV 585 

Query: 632 AS AEKAI SLTREV RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFV 688 

E SL EV R RF A + + RT LY FVR ELG +G V 

Sbjct: 586 FEEELKKSLDEEWKARQRF- -DNGDYAVPNRIKNCRTYPLYKFVRSELGTCLLQGTV- - 641 

Query: 689 GVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G ++ ++++AI +G++ L+K L 
Sbjct: 642 PRSPGEDIEKVFDAILEGKLVLPLLKCL 669 



□ > gi 1 14326459 | gb [ AAK60275 . 1 1 phenylalanine ammonia- lyase 2 [Manihot esculenta] 
Length = 712 

Score = 332 bits (852), Expect = 2e-89 

Identities = 243/720 (33%), Positives = 362/720 (50%), Gaps = 43/720 (5%) 

Query: 8 LATTLANGFTNGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWE 67 

+AT NG NGS + +A P + GL + S L+ V+ + + + + + +V+ 

Sbjct: 1 MATISQNGHQNGSLDSLC-TARDPLNW GLAAESMSGSHLDEVKKMVAEFRKPLVK 54 

Query : 6 8 LSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFGGS 125 

L G +LT + + RA V S D++ + YGVTTGFG + 

Sbjct: 55 LGGETLTVAQVAAIARESGLQV-ELAESARAGVKASSDWVMDSMSKGTDSYGVTTGFGAT 113 

Query: 126 ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PLE WRGAMVI RVNSLTRG 185 

+ RT+ +LQ+ LI G+ S +TL R AM++R+N+L +G 

Sbjct: 114 SHRRTKQGGALQRELIRFLNAGIFGNKTESC HTLSHSATRAAMLVRINTLLQG 166 

Query: 186 H S AVRLWL E ALTNFLNHR I T P I VPLRG S I S ASGDL S PL S Y I AGAI TGH PDVKVHVLH EG 245 
+S +R +LEA+T LNH ITP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ K V G 
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Sbjct: 167 YSGIRFEILEAITKLLNHNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNSKA-VGPNG 225 

Query: 246 TEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXX 303 

+ A++A G+ + + L PKEGL LVNGTAV + +A+ 
Sbjct: 226 ES--LDAQQAFHSAGIDSGFFELQPKEGLALWGTAVGSGLASMVLFEANVLAVLSEVLS 283 

Query: 304 XXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGI 363 

E M G+ F + + HPGQ+E A + +L GSS+ 
Sbjct: 284 AIFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSYIKAAKKLHEIDPLQKP 342 

Query: 364 LRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAV 423 

+QDRY LRTSPQ+LGP +E + + ++ E N+ DNPL+DV + HGGNFQ + + 
Sbjct: 343 - KQDRYALRT S PQWLGPQI EVI RF STKS I ERE INS VNDNPL I DVSRNKALHGGNFQGT P I 401 

Query: 424 SISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAY 482 

+SM+ RLA+A IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 +A+Y 
Sbjct: 402 GVSMDNARLAIASIGKLMFAQFSELVNDFYNNGLPSNLTASRNPSLDYGFKGAEIAMASY 461 

Query: 483 ASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDL 542 

SEL +LANPVT+ VQ AE NQ VNSL LIS+R+T EA D+L L+ + L QA+DL 
Sbjct: 462 CSELQYLANPVTSHVQSAEQHNQDVNSLGLISSRKTEEAVDILKLMSTTFLVALCQAIDL 521 

Query: 543 RAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAF 602 

R+E+K ++++LTG L + K L + + +D 

Sbjct: 522 RHLEENLKHAVKNTVSQVAKRILTTGASGE LH PSRFC EKDLLKWDREQVF S YVDDA 578 

Query: 603 SYATGTWE LLSSSPSANVTLTAVNAWKVASAEKAISLTREVRN-RFWQT 651 

AT + + + L+ N + + + E L +EV + R 

Sbjct: 579 CSATYPLMQKLRQVLVDHALANGESEKNASTSIFQKIRAFEEELKALLPKEVESAREAYE 638 

Query: 652 PSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRI 711 

+ A A+ R+ LY FVREE+G + G + + G +++ A+ G+I 

Sbjct: 639 NGNPAIANKIKECRSYPLYKFVREEIGT GLLTGEKIRSPGEEFDKVFTAMCQGKI 693 



□ > gi | 56966621 [pdb| 1W27 |B SI Chain B, Phenylalanine Ammonia- Lyase (Pal) From Petros 
Crispum 

gi 1 56966620 |pdb| 1W27 [A S Chain A, Phenylalanine Ammonia-Lyase (Pal) From Petrosel 
Crispum 
Length = 714 

Score = 332 bits (851), Expect = 3e-89 

Identities = 241/697 (34%), Positives = 352/697 (50%), Gaps = 41/697 (5%) 



Query : 


40 


GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX-QNDDEIRA 


98 






G+ A S L+ V+ + + + + + W+L G +LT + + RA 




Sbjct: 


31 


GI AAEAMTGSHLDEVKKMVAEYRKPWKLGGETLTI SQVAAI SARDGSGVTVELSEAARA 


90 


Query : 


99 


RVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSF 


156 






V S D++ + YGVTTGFG ++ RT+ +LQK LI G+ 




Sbjct: 


91 


GVKASSDWVMDSMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGI 


142 


Query : 


157 


SVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSIS 


216 






G G +NTLP R AM++R+N+L +G+S +R +LEA+T FLN ITP +PLRG+I+ 




Sbjct: 


143 


-FGNGSDNTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNQNITPCLPLRGTIT 


201 


Query : 


217 


ASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- -VVLGPKEGLGL 


274 



DL PLSYIAG +TG P+ K T 1+ EA L G+E L PKEGL L 
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Sbjct: 202 X--DLVPLSYIAGLLTGRPNSKAV GPTGVILSPEEAFKLAGVEGGFFELQPKEGLAL 256 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + MA+ E M G+ F + + HPGQ+E 

Sbjct: 257 VNGTAVGSGMASMVLFEANILAVLAEVMSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEA 315 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GS + + +QDRY LRTSPQ+LGP +E + + + 

Sbjct: 316 AAIMEHILDGSAYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSSTKMIER 374 

Query : 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 375 EINSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYN 434 

Query: 455 RGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALI 513 

GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LI 
Sbjct: 435 NGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLI 494 

Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

S+R+T+EA ++L L+ + L QA+DLR +E + K + ++ ++ L G+ + 

Sbjct: 495 S SRKT S EAVE I LKLMSTTFLVGLCQAI DLRHLEENLKSTVKNTVS S VAKRVLTMGVNGE - 553 

Query: 574 LALEVKKALNKRLEQTTTYDLEPRWHDAFSYAT GTWELLSSSPSANVTLTA 625 

L + KL+ + + D AT T+VE + L+ 

Sbjct: 554 --LHPSRFCEKDLLRWDREYIFAYIDDPCSATYPLMQKLRQTLVEHALKNGDNERNLST 611 

Query: 626 VNAWKVASAEKAIS--LTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQAR 682 

K+A+ E + L +EV + R + A + R+ LY FVR+ELG 
Sbjct: 612 SIFQKIATFEDELKALLPKEVESARAALESGNPAIPNRIEECRSYPLYKFVRKELGT 668 

Query: 683 RGD VF VGVQQET I G SNVS R I YE AI KDGR I NHVL VKML 719 

+ G + + G +++ A+ G I L+ + L 
Sbjct: 669 --EYLTGEKVTSPGEEFEKVFIAMSKGEIIDPLLECL 703 



□ > gi | 23451809 [ gb | AAN32866 . 1 1 phenylalanine airanonia-lyase 1 [Coffea canephora] 
Length = 717 

Score = 332 bits (850), Expect = 3e-89 

Identities = 252/730 (34%), Positives = 368/730 (50%), Gaps = 50/730 (6%) 

Query: 13 ANGFTNGSHAAPT--KSAAGPTSALRRTPGLDGHAAHQS QLEIVQELLSDPTDDW 66 

ANG NG+ A T AGP L+ +AA +S L+ V+ ++ + +V 

Sbjct: 4 ANG--NGNDLAETFCTQRAGPAP DPLNWNAAAESLKGSHLDEVKRMVDEFRRPLV 56 

Query: 67 ELSGYSLTXXXXXXXXXXXXXXXXQNDDE-IRARVDKSVDFLKAQLQNSV--YGVTTGFG 123 

L G +LT E RA V S D++ ++ YG+TTGFG 

Sbjct:, 57 RLGGETLT I AQVAAVAAS SDAAVKVELS EGARAGVKAS SDWVME SMRKGTDS YG I TTGFG 116 

Query: 124 GSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLT 183 

++ RT+ +LQ+ LI G+ F G +TLP R +M++R+N+L 

Sbjct: 117 ATSHRRTKQGGALQEELIRFLNAGI FGNGTETCHTLPHSATRASMLVRINTLL 169 

Query: 184 RGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLH 243 

+G+S +R +LEA+T LN+ ITP + PLRG + I + ASGDL PLSYI G +TG P+ K V 
Sbjct: 170 QGYSGIRFEILEAITKLLNNNITPCLPLRGTITASGDLVPLSYIVGLLTGRPNSKA-VGP 228 

Query: 244 EGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVS ASMATXXXXXXXXXXXXXXX 301 
+G K + A EA SL G++ L KEGL L VNGTAV +++A+ 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4, 



Page 93 of 21 8 



Sbjct: 229 DG- - KFVNATEAF SLAGI DTGFF ELQ AKEGL ALVNGTAVG S AL ASMVLFE ANI L AVLAEV 286 

Query: 302 XXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXX 3 61 

E M G+ F + + HPGQ+E A + +L GSSF 
Sbjct: 287 LSGIFAEVMHGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSFVKEAQRVHEFDPLQ 345 

Query: 362 GILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQAS 421 

+QDRY LRTSPQ+LGPL+E + + ++ E N+ DNPL+DV + HGGNFQ + 
Sbjct: 346 KP-KQDRYALRTSPQWLGPLIEVIRASTKSIEREINSVNDNPLIDVSRNKALHGGNFQGT 404 

Query: 422 AVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIA 480 

+ +SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A 
Sbjct: 405 PIGVSMDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMA 464 

Query: 481 AYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAV .540 

AY SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA D+L L+ + + +L QA+ 
Sbjct: 465 AYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAVDILKLMSSTYLVALCQAI 524 

Query: 541 DLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRL EQTTTYDL 594 

DLR +E+K -f + ++ L G + L+KL E Y 

Sbjct: 525 DLRHLEENLKASVKNTVSLVAKKVLTMGYNGE LHPSRFCEKDLLKWDREHVFAYID 581 

Query: 595 EP - - RWHDAF S YATGT WELL S S S PS ANVTLT AVNAWKVAS AEK AI S - - LTREVRNRFWQ 650 

+ P + +VE + + T K+ + E + L +EV + + 

Sbjct: 582 DPCSGTYPLMQKLRQVLVEHSLANGDKEKDATTSIFQKIGAFEDELKALLPKEVESARCE 641 

Query: 651 TPSSQ-APAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDG 709 

+ + A+ R+ LY FVR ELG + G + + G +++ AI +G 

Sbjct: 642 LENGKPGIANRIKDCRSYSLYKFVRGELGT NFLTGEKVRSPGEEFDKVFTAICEG 696 

Query: 710 RINHVLVKML 719 

++ L+ L 
Sbjct: 697 KLIDPLLDCL 706 



□ > gi | 871494 1 emb | CAA61198 . 1 1 phenylalanine ammonia-lyase [Oryza sativa (indica cu] 
gi 1 2130081 |pir | [S66313 phenylalanine ammonia-lyase (EC 4.3.1.5) - rice 
gi 1 1709563 1 sp 1 P53443 | PAL2_ORYSA Phenylalanine ammonia-lyase 
Length = 710 

Score = 331 bits (849), Expect = 4e-89 

Identities = 240/713 (33%), Positives = 352/713 (49%), Gaps = 53/713 (7%) 

Query: 18 NGSHAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXX 77 

NG +AP++T+G SQ++ V+ + ++ +V++ G SL 

Sbjct: 11 NGMSGLC VR PRAD PLNWGK AT E EMTG SQVDEVKRIGAEYRQPLVKIEGASLRIAQ 65 

Query: 78 XXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVS 135 

+ D+ R RV S D++ + N YGVTTGFG ++ RT++ + 
Sbjct: 66 VAAVAAAGEARV-ELDESARERVKASSDWVMJSMMNGTDSYGVTTGFGATSHRRTKEGGA 124 

Query: 136 LQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLE 195 

LQ+ LI G T + LP E R AM++R+N+L +G+S +R +LE 

Sbjct: 125 LQREL IRFLNAGAFGTGTDG H VL P AE ATRAAMLVR I NTLLQG Y SGI RF E I L E 176 

Query: 196 ALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREA 255 

A+ LN +TP + PLRG + 1 + ASGDL PLSYIAG +TG + L K+ A E 

Sbjct: 177 AIAKLLNANVTPCLPLRGTITASGDLVPLSYIAGLVTGRENA--WALPPDGSKVN-AAEG 233 
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Query: 256 I SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQ 313 

+ + G++ L PKEGL +VNGTAV + +A+ E M G+ 

Sbjct: 234 LKIAGIQGGFFELQPKEGLAMVNGTAVGSGLASTVLFEANILAILAEVLSAVFCEVMNGK 293 

Query: 314 QGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRT 373 

H + + HPGQ+E A ++ +L GSS+ +QDRY LRT 

Sbjct: 294 PE YTDHLTHKL - KHH PGQ I E AAAIMKH I LEGS S YMKH AKKLGELDPLMKP- KQDRYALRT 351 

Query: 374 SPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLA 433 

SPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA 
Sbjct: 352 S PQWLGPQ I EVI RAATK S I ERE INS VNDNPL I DVSRGK ALHGGNFQGT PI GL SMDNTRL A 411 

Query: 434 LALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANP 492 

+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL L NP 
Sbjct: 412 IAAIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGNP 471 

Query: 493 VTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQ 552 

VT VQ AE NQ VNSL LIS+R+TAEA D+L L+ ++ L QAVDLR +E + K 
Sbjct: 472 VTNHVQS AEQHNQDVNSLGL I S SRKT AEAI DI LKLMS STFL I ALCQAVDLRH I EENVK S A 531 

Query: 553 FDPLLPTLLQQHLGTGLDVNA-LALEVKKALNKRL- - EQTTTYDLEPRWHDAFSYATGTV 609 

+ T+ ++ L T + +A +K L K + E Y +P H+ 
Sbjct: 532 VKSCVMTVAKKTLSTNSTGDLHVARFCEKDLLKEIDREGVFAYGDDPCSHN 582 

Query: 610 VELL S S S PS ANVTLT AVNAWKVAS AEKAI SLTREVRNRFWQT PS SQ APAH AYLS P 664 

L+ + V NA +V + R VR T A + 

Sbjct: 583 YPLMKKLRNVLVERALANAGRVQRRHLGVRQGRAVRGGLRATLPGAIDGRAAVENGTAAI 642 

Query: 665 RTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGR 710 

R+ LY FVREELG + G + + G + + + + AI +G+ 

Sbjct: 643 PSRITECRSYPLYRFVREELGTK YLTGEKTRSPGEELNKVLVAINEGK 690 



□ > gi | 51594297 | gb | AAU08174 . 1 1 phenylalanine ammonia- lyase [Camellia sinensis] 
Length = 714 

Score = 331 bits (849), Expect = 4e-89 

Identities = 238/698 (34%), Positives = 348/698 (49%), Gaps = 40/698 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ A S L+ V+ + + + W L G +LT + + R 

Sbjct: 28 GVAAEAMKGSHLKEVXGMVEEFRKPVVRLGGETLTISQVAAIAVRGSEVAVELSESAREG 87 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT++ +LQK LI G+ 
Sbjct: 88 VKASSDWVMESMNKGTDSYGVTTGFGATSHRRTKEGGALQKELIRFLNAGI 138 

Query: ,158 VGRGLEN--TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSI . 215 

G G E+ TLP R AM++R+N+L +G+S +R +LE ++ FLN+ ITP +PL G+I 
Sbjct: 139 FGNGTESCHTLPQSATRAAMLVRINTLLQGYSGIRFQILETISKFLNNNITPCLPLPGTI 198 

Query: 216 SASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLG 273 

+ASGDL PLSYIAG +TG P K T K +EA L E L PKEGL 

Sbjct: 199 TASGDLI PLSYI AGLLTGPPHSKAV GPTGKTFPPKEAFPLTWNEGGFFDLQPKEGLA 255 

Query: 274 LVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVE 333 

LVNGTAV + +A+ E M G+ F + + HPGQ+E 

Sbjct: 256 LWGTAVGSGLASMVLFEANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIE 314 
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Query: 334 VARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLS 393 

A + +L GSS+ +QDRY LRTSPQ+LGPL+E + + ++ 

Sbjct: 315 AAA I MEH I LDG S S YVKAAQKLH EMD PLQK P - KQDRYALRT S PQWLG PL I EVI R S STK S I E 373 

Query: 394 LENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAM 453 

E N+ DNPL++V + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N 
Sbjct: 374 REINSVNDNPLINVSRNKALHGGNFQGTPIGVSMDNTRLAVASIGKLMFAQFSELVNDFY 433 

Query: 454 NRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLAL 512 

N GLPS L+ +PSL+Y KG +1 +AAY SEL LANPVT VQ AE NQ VNSL L 
Sbjct: 434 NNGLPSNLSGGRNPSLDYGFKGAEIAMAAYCSELQFLANPVTNHVQSAEQHNQDVNSLGL 493 

Query: 513 ISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVN 572 

IS+R+TAEA D+L L+ + + +L QAVDLR E + + + + ++ L G+ + 

Sbjct: 494 ISSRKTAEAVDILKLMSSTYLVALCQAVDLRHFEENLRNTVKSTVSQVAKRVLTMGVNGE 553 

Query: 573 ALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVT 622 

L + KL+ + +D AT + + + L + N+ + 

Sbjct: 554 LHPSRFCEKDLLRWDREYIFAYIDDPCSATYPLMQKLRQVLVEHALKNGESEKNLS 610 

Query: 623 LTAVNAWKVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQA 681 

+ + E L +EV + R + A + R+ LY FVREELG 

Sbjct: 611 TSIFQKIRAFEEEIKTLLPKEVESTRAAIENGNSAIPNRIKECRSYPLYKFVREELGT-- 668 

Query: 682 RRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G + + G +++ A+ G + L+ L 
Sbjct: 669 ELLTGEKVRSPGEEFDKVFTALCKGEMIDPLMDCL 703 



D > gi I 5 8 6 1 8 1 5 0 | gb | AAW8 0 6 4 1 . 1 1 phenylalanine ammonia lyase [Botrychium virginianum] 
Length = 680 

Score = 331 bits (849), Expect = 4e-89 

Identities = 230/638 (36%), Positives = 341/638 (53%), Gaps = 35/638 (5%) 

Query: 97 RARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVS 154 

+ RVD+S +++ + YGVTTGFG ++ RT+ + LQK LI G+ 

Sbjct: 11 KERVDESSEWVMNHVMKGTDTYGVTTGFGATSHRRTKQGIELQKELIRFLNAGILSGDKE 70 

Query: 155 SFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGS 214 

S TL + VR AM++R N+L +G+S +R +LEA+ LN++ITP +PLRGS 

Sbjct: 71 ECS TL S VS AVRAAMLVRTNTLMQGYSG I RWEI LEAMGKLLNNQ I TPRL PLRG S 123 

Query: 215 I SASGDLSPLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGL- EAWLGPKEGLG 273 

I+ASGDL PLSYIAG +T P+ V EG E + +EA+ L G+ E L PKEGL 
Sbjct: 124 ITASGDLVPLSYI AGVLTARPN - SAAVTAEGKE- - VTGKEALELAGVAEPFELKPKEGLA 180 

Query: 274 LVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVE 333 

LVNGTAV + +A+ E M G+ F + + HPGQ+E 

Sbjct: 181 LVNGTAVGSGLASLVCYDANILALLAEVLSALFCEVMQGKP-EFTDHLTHRLKHHPGQIE 239 

Query: 334 VARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLS 393 

A + LL GSS+ +QDRY LRTSPQ+LGP VE + A + 

Sbjct: 240 AAAIMEWLLDGSSYVQTAAKLHEADPLKKP- KQDRYALRT S PQWLG PQVEVIRLATHAIQ 298 

Query: 394 LENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAM 453 

E N+ DNPL+DV + HGGNFQ + + +SM+ RLA+A IG+L F Q +EL+N 
Sbjct: 299 REINSVNDNPLIDVARDKALHGGNFQGTPIGVSMDNMRLAIAAIGRLMFAQFSELVNDFY 358 
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Query: 454 NRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLAL 512 

N GLPS L+ +PSL+Y KG +1 +A+Y SEL +LANPVTT VQ AE NQ VNSL L 
Sbjct: 359 NNGLPSNLSGGPNPSLDYGFKGAEIAMASYTSELQYLANPVTTHVQSAEQHNQDVNSLGL 418 

Query: 513 ISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVN 572 

ISAR+T E D+L ++ ++ + QAVDLR +E + + + + ++ L + D N 

Sbjct: 419 ISARKTKETVDILKMMSSTFMVALCQAVDLRHLEENMTAVVKHWCQVARRTLYS--DQN 476 

Query: 573 ALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELL SSSPSANVTLTA 625 

LL + KLQ + + +DST T+ + + L + A L + 

Sbjct: 477 GLLLP-SRFCEKELLQWEHEPIFSYIDHASADTSTLMQKLRQVLVDHALKNVAKEKLDS 535 

Query: 626 WAW-KVASAEKAISLTREVR-NRFWQT- - PSSQAPAHAYLSPRTRVLYSFVREELGVQA 681 

N ++ S E+ + + ++ R W++ A + + RT LY VR+ L Q 

Sbjct: 536 ANVLNRIISFEELLKIRLQIEIPRAWESFDKGQCAVLNRIQNCRTYPLYKLVRDLLDTQ- 594 

Query: 682 RRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G +++ G + +++EAI +G+ + L++ + 
Sbjct: 595 ILSGAKKQCPGQDFQKVFEAISEGKLAAPLLECM 628 



□ >gi | 2570156 1 dbj | BAA22963 . 1 1 phenylalanine animonia- lyase [Nicotiana tabacum] 
qi | 3123241 1 sp | P35513 1 PAL2_TOBAC Phenylalanine ammonia- lyase 
gi [2564055] dbj | BAA22947 . 1 | phenylalanine ammonia- lyase [Nicotiana tabacum] 
Length = 712 

Score = 331 bits (849), Expect = 4e-89 

Identities = 240/691 (34%), Positives = 350/691 (50%), Gaps = 42/691 (6%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQND--DEIRARVDKSVDF 106 

S L+ V++++++ W+L G +LT + + + RA V S D+ 

Sbjct: 33 SHLDEVKKMVAEFRKPVVTCLGGETLTVAQVAAIAAK^ 92 

Query: 107 LKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLEN 164 

+ + YGVTTGFG ++ RT++ +LQK LI GV G G E+ 

Sbjct: 93 VMDSMGKGTDSYGVTTGFGATSHRRTKNGGALQKELIRFLNAGV FGNGTES 143 

Query: 165 - - TLPLE WRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHRI T P I VPLRGS I S ASGDL S 222 

TLP R AM++R+N+L +G+S +R +LEA+T LNH +TP + PLRG+ I + ASGDL 
Sbjct: 144 CHTLPQSGTRAAMLVRINTLLQGYSGIRFEILEAITKLLNHNVTPCLPLRGTITASGDLV 203 

Query: 223 PLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAV 280 

PLSYIAG +TG P+ K + T + A EA + G+ L PKEGL LVNGTAV 

Sbjct: 204 PLSYIAGLLTGRPNSKAVGPNGET LNAEEAFRVAGVNGGFFELQ PKEGL ALVNGTAV 260 

Query: 281 SASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRT 340 

+ +A+ E M G+ F + + HPGQ+E A + 

Sbjct: 261 GSGLASMVLFDANVl^AWSEvXSAIFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEH 319 

Query: 341 LLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTT 400 

+L GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ 

Sbjct: 320 ILDGSSYVKAAQKLHETDPLQKP-KQDRYALRTSPQWLGPQIEVIRSATKMIEREINSVN 378 

Query: 401 DNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSC 460 

DNPL+DV + HGGNFQ + + +SM+ RLALA IGKL F Q +EL+N N GLPS 
Sbjct: 379 DNPLIDVSRNKALHGGNFQGTPIGVSMDNARLALASIGKLMFGQFSELVNDYYNNGLPSN 438 

Query: 461 L - AAED P S LNYHGKGLD I H I AAY AS ELGHL ANP VTT F VQ P AEMGNQ AVN SL AL I S ARRT A 519 
L A +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TA 
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Sbjct: 439 LTAGRNPSLDYGFKGSEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLDLISARKTA 498 

Query: 520 EANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVK 579 

EA D+L L+ +++L QA+DLR +E++ ++++LG+ L 
Sbjct: 499 E AVD I LKLMS S T YL VALC Q A I DLRHL E ENLRN AVKNT VS QVAKRTLTMGTNGE LHPS 555 

Query: 580 KALNKRLEQTTTYDLEPRWHDAFSYATGTWE LL S S S P S ANVTLT AVNAW 629 

+ K L + + +D A + + + L + N + 

Sbjct: 556 RFC EKDLLRWDREYVFAYADDAC S ANYPLMQKLRQVLVDH ALQNGENEKNANS S I FQKI 615 

Query: 630 KVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFV 688 

E L +EV + R + A A+ R+ LY FVR ELG ++ 
Sbjct: 616 LAFEDELKAVLPKEVESARAALESGNPAIANRIKECRSYPLYRFVRGELG AELLT 670 

Query: 689 GVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + + G +++ A+ +G+I L+ + L 
Sbjct: 671 GEKVRSPGEECDKVFTAMCNGQI IDSLLECL 701 



□ > gi I 82496 |pir | | S06475 phenylalanine ammonia- lyase (EC 4.3.1.5) - rice 
Length = 701 

Score = 331 bits (849), Expect = 4e-89 

Identities = 237/690 (34%), Positives = 358/690 (51%), Gaps = 59/690 (8%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXX--XXQNDDEIRARVDKSVDF 106 

S L+ V+ + + + + +V+ + G +L + D+E R RV S + + 

Sbjct: 25 SHLDEVKRMVAQFRE PLVK I QGATLRVGQVAAVAQAKDAARVAVELDEE ARPRVKAS S EW 84 

Query: 107 LKAQLQNS - - VYGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PTS VS S F S VGRGLEN 164 

+ + + +YGVTTGFGG++ RT+D +LQ L+ H G+ T + 
Sbjct: 85 ILTCIAHGGDIYGVTTGFGGTSHRRTKDGPALQVELLRHLNAGIFGTGSDG H 136 

Query: 165 TLPLEVVRGAMVIRWSLTRGHSAWLVVLEALTNFLNHRITPIVPLRGSISASGDLSPL 224 

TLP E VR AM++R+N+L +G+S +R +LEA+T LN +TP + PLRG + 1 + ASGDL PL 
Sbjct: 137 TLPSETVRAAMLVRINTLLQGYSGIRFEILEAITKLLNTGVTPCLPLRGTITASGDLVPL 196 

Query: 225 SYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVSA 282 

SYIAG ITG P+ + + +G + + A EA L G+E L PKEGL +VNGT+V + 

Sbjct: 197 SYIAGLITGRPNAQA-ISPDGRK--VDAAEAFKLAGIEGGFFTLNPKEGLAIVNGTSVGS 253 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

++A E M G+ H + + HPG ++ A + +L 

Sbjct: 254 ALAATVMFDANILAVLSEVLSAVFCEVMNGKPEYTDHLTHKL-KHHPGSIDAAAIMEHIL 312 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

+GSSF +QDRY LRTSPQ+LGP ++ + A ++ E N+ DN 

Sbjct: 313 AGSSFMSHAKKVNEMDPLLKP-KQDRYALRTSPQWLGPQIQVIRAATKSIEREVNSVNDN 371 

Query: 403 PLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA 462 

P++DV + HGGNFQ + + +SM+ RLA+A IGKL F Q +EL+N N GL S LA 
Sbjct: 372 PVIDVHRGKALHGGNFQGTPIGVSMDNARLAIANIGKLMFAQFSELVNEFYNNGLTSNLA 431 

Query: 463 - AED P S LNYHGKGLD I H I AA Y A S ELGHL ANP VTT F VQ P AEMGNQ AVN SL AL I S ARRT AE A 521 

+ +PSL+Y KG +1 +A+Y+SEL +LANP+T VQ AE NQ VNSL L+SAR+T EA 
Sbjct: 432 GSRNPSLDYGFKGTEIAMASYSSELQYLANPITNHVQSAEQHNQDVNSLGLVSARKTLEA 491 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHL GTGLDVNALALEV 578 

D+L L+ ++++ QAVDLR +E + K + + ++ L TG D+++ 
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Sbjct: 492 VDILKLMTSTYIVALCQAVDLRHLEENIKSSVKNCVTQVAKKVLTMNPTG-DLSSARFSE 550 

Query: 579 KKALNKRLEQTTTYDLEPRWHDAFSYATG TWELLSSSPSANVTL 623 

K L T D E FSYA V L+S L 

Sbjct: 551 KNLL TAIDREA VFSYADDPCSANYPLMQKLRAVLVEHALTSGDRRARGL 599 

Query: 624 TAWAWKVASAEKAISLTREVRNRFWQTPSSQAP-AHAYLSPRTRVLYSFVREELGVQAR 682 

+ +V + + R R + AP A+ + R+ LY FVREELG 
Sbjct: 600 RVLQDHQVRGGAPLC AAPGD - RGR PRRRRQRT APVANR I VE S R S F PL YRFVRE ELGC 655 

Query: 683 RGDVFV-GVQQETIGSNVSRIYEAIKDGRI 711 

VF+ G + ++ G ++++ I G++ 
Sbjct: 656 VFLTGEKLKSPGEECNKVFLGI SQGKL 682 



□ > gi 1 17467274 1 gb | AAL40137 . 1 [ phenylalanine ammonia- lyase [Zea mays] 
Length = 703 

Score = 331 bits (848), Expect = 6e-89 

Identities = 239/696 (34%), Positives = 350/696 (50%), Gaps = 64/696 (9%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXX--XXQNDDEIRARVDKSVDF 106 

S L+ V+ +++ W++ G +L + D+E R RV S + + 

Sbjct: 25 SHLDEVKRMVAQARQPWKIEGSTLRVGQVAAVASAKDASGVAVELDEEARPRVKASSEW 84 

Query: 107 LKAQLQNS - - VYGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVTPTSVS SFSVGRGLEN 164 

+ + + +YGVTTGFGG++ RT+D +LQ L+ H G+ T + 
Sbjct: 85 ILDCIAHGGDIYGVTTGFGGTSHRRTKDGPALQVELLRHLNAGIFGTGSDG H 136 

Query: 165 TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPL 224 

TLP EV R AM++R+N+L +G+S +R +LEA+T LN + + P + PLRG + 1 + ASGDL PL 
Sbjct: 137 TLPSEVTRAAMLVRINTLLQGYSGIRFEILEAITKLLNTGVSPCLPLRGTITASGDLVPL 196 

Query: 225 SYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA — WLGPKEGLGLVNGTAVSA 282 

SYIAG ITG P+ + V +G + + A EA + G+E L PKEGL +VNGT+V + 

Sbjct: 197 SYIAGLITGRPNAQA-VTVDGRK--VDAAEAFKIAGIEGGFFKLNPKEGLAIVNGTSVGS 253 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

+ +A E M G+ H + + HPG +E A + +L 

Sbjct: 254 AL AATV^YDANVLAVL SEVL S AVFC EVMNGKPE YTDHLTHKL - KHHPGS I EAAAIMEH I L 312 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

GSSF +QDRY LRTSPQ+LGP +E + A ++ E N+ DN 

Sbjct: 313 DGSSFMKQAKKWELDPLLKP-KQDRYALRTSPQWLGPQIEVIRAATKSIEREVNSVNDN 371 

Query: 403 PLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA 462 

P++DV + HGGNFQ + + +SM+ RLA+A IGKL F Q +EL+N N GL S LA 
Sbjct: 372 PVIDVHRGKALHGGNFQGTPIGVSMDNARLAIANIGKLMFAQFSELVNEFYNNGLTSNLA 431 

Query: 463 -AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEA 521 

+ +PSL+Y KG +1 +A+Y SEL +L NP+T VQ A+ NQ VNSL L+SAR+TAEA 
Sbjct: 432 GSRNPSLDYGFKGTEIAMASYCSELQYLGNPITNHVQSADEHNQDVNSLGLVSARKTAEA 491 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKA 581 

D+L L+ ++++ QAVDLR +E + K + + Q L +N E+ A 

Sbjct: 492 IDILKLMSSTYIVALCQAVDLRHLEENIKAS VKNTVTQVAKKVLTMNPSG-ELSSA 546 

Query: 582 LNKRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLT- - AVNAWKVASAEKAI S 639 
E + D E F+YA L L A+++ + + + 
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Sbjct: 547 RFSEKELISAIDREA VFT YAEDAAS ASL PLMQKLRAVLVDH AL S SGERG AGALRVL 602 

Query: 640 LTREVRNRFWQTPSSQAP AHAYLS PRTRVLYSFVREELGVQARR 683 

+VR P AP A+ R+ LY FVREELG 

Sbjct: 603 QDHQVRG GAPRGAAPGGGGRPRGVAEGTAPVANRIADSRSFPLYRFVREELGCVFLT 659 

Query: 684 GD VFVGVQQETIGSNVSRIYEAIKD 708 

G+ VFVG+ Q G V + E +K+ 
Sbjct: 660 GERLKSPGEECNKVFVGISQ GKLVDPMLECLKE 692 



□ > qi | 48869195 | gb 1 AAT47186 . 1 1 phenylalanine aminomutase [Taxus canadensis] 
Length = 698 

Score = 331 bits (848), Expect = 6e-89 

Identities = 241/641 (37%), Positives = 336/641 (52%), Gaps = 38/641 (5%) 

Query: 94 DEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPT 151 

+ + RARV+ + + + + + + +YGVTTGFG + RT LQ++LI L GV 

Sbjct: 56 EQCRARVETCSSWVQRKAEDGADIYGVTTGFGACSSRRTNQLSELQESLIRCLLAGVFTK 115 

Query: 152 SVSSFSVGRGLENTLPLEVWGAMVIRVTSfSLTRGHSAVRLVVLEALTNFLNHRITPIVPL 211 

+S SV + LP R AM++R+NS T G S +R V+EAL LN + + P VPL 

Sbjct: 116 GCAS-SV DELPATATRSAMLLRLNSFTYGCSGIRWEVMEALEKLLNSNVSPKVPL 169 

Query: 212 RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEG 271 

RGS+SASGDL PL+YIAG +GPV + G++A EA+S GL L KEG 
Sbjct: 170 RG S VS ASGDL I PLAY I AGLL I GK P S WAR I GDDVEVPAPEALSRVGLRPFKLQAKEG 226 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L LVNGT+ + ++A+ E + G+ + P IH V +PHPGQ 

Sbjct: 227 LALWGTSFATALASTWYDANVLLLLVETLCGMFCEVIFGREEFAHPLIHKV-KPHPGQ 285 

Query: 332 VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 391 

+E A + LL S F +QDRY LR+SPQ+L PLV+ + A +T 

Sbjct: 286 IESAELLEWLLRSSPFQDLSREYYSIDKLKKP-KQDRYALRSSPQWLAPLVQTIRDATTT 344 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

+ E N+ DNP++D N + HG NFQ SAV M+ R+A+A +GKL F Q TEL+ 
Sbjct: 345 VETEVNSANDNPIIDHANDRALHGANFQGSAVGFYMDYVRIAVAGLGKLLFAQFTELMIE 404 

Query: 452 AMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSL 510 

+ GLP L+ D S ++Y KGLDI +AAY+SEL +LANPVTT V AE NQ +NSL 
Sbjct: 405 YYSNGLPGNLSLGPDLSVDYGLKGLDIAMAAYSSELQYLANPVTTHVHSAEQHNQDINSL 464 

Query: 511 ALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

ALISAR+T EA D+L L++ASHL QAVDLR +E K + ++ TL + G D 
Sbjct: 465 ALISARKTEEALDILKLMIASHLTAMCQAVXILRQLEEALVKVVENVVSTLADE-CGLPND 523 

Query: 571 VNALALEVKKALNKRLEQTTTYD-LEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAW 629 

A L V KA+ + D P G+++ L TL 
Sbjct: 524 TKARLLYVAKAVPVYTYLESPCDPTLPLLLGLEQSCFGSILALHKKDGIETDTLVD 579 

Query: 630 KVAS AEKAI S - - LTREV RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREEL--G 678 

+ +A EK +S L E+ + +T + R Y FVREEL G 

Sbjct: 580 RLAEFEKRLSDRLENEMTAVRVLYEKKGHKTADNNDALVRIQGSRFLPFYRFVREELDTG 639 

Query: 679 VQARRGDWVGVQQETIGSIWSRIYEAIKDGRINHvIjVKML 719 
V + R +++T +V ++++AI DGRI L+ L 
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Sbjct: 640 VMSAR REQTPQEDVQKVFDAIADGRITVPLLHCL 673 



D > gi | 58618144 | gb | AAW80638 . 1 1 phenylalanine ammonia lyase [Selaginella kraussiana] 
Length = 723 

Score = 331 bits (848), Expect = 6e-89 

Identities = 246/739 (33%), Positives = 367/739 (49%), Gaps = 64/739 (8%) 

Query: 13 ANGFTNGS-HAAPTKSAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGY 71 

ANG T +P+AP R ++H+++E+ + + G 

Sbjct: 8 ANGSTGLCIKSTPWAAPLPDPLNWRK^ 67 

Query: 72 SLTXXXXXXXXXXXXXXXXQNDD -EI RARVDKS VDFL - - KAQLQNS VYGVTTGFGGS ADT 128 

LT + D R RVD+S ++ A YGVTTGFG + + 

Sb j C t : 68 RLTVAQVAAIALRGADATVELDAVAARGRVDRSSRWVLDNAMKGTDTYGVTTGFGATSHR 127 

Query: 129 RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENT-LPLEWRGAMVIRVNSLTRGHS 187 

RT V LQ+ LI G+ F+ G G T LP V R + + ++R N+L +G+S 

Sbjct: 128 RTNQGVELQREL IRFLNAG I F AAG SG AATT VL P P AVARA S VL VRTNTLMQG Y S 180 

Query: 188 AWLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTE 247 

+R +L+A+ +N ITP + PLRGS + S ASGDL PLSY+AG +TG P+ K + +GT 
Sbjct: 181 GIRWDILDAMAKLVNAGITPRIPLRGSVSASGDLVPLSYVAGLLTGRPNAKAYG-PDGTT 239 

Query: 248 KIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXX 306 

+ + EA+ + G+ A L PKEGL +VNGTAV A++A+ 
Sbjct: 240 -LLNGDEALKMAGIAAPFELQPKEGLAIVNGTAVGAAVASIACFDANVLALLAEVISALF 298 

Query: 307 VEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQ 366 

EAM G+ P H + + HPGQ+E A + +L SS+ +Q 

Sbjct: 299 CEAMQGKPEYTDPLTHKL-KHHPGQIEAAAVMEHVLLNSSYMKAAAKLHEADPLKKP-KQ 356 

Query: 367 DRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSIS 42 6 

DRY LRTSPQ+LGP +E + A + + + E N+ DNP++DV+ + HGGNFQ + V +S 
Sbjct: 357 DRYALRTS PQWLGPQI EVI RAATH S I ARE INS VNDNP 1 1 DVDRDKALHGGNFQGT PVGVS 416 

Query: 427 MEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAED-PSLNYHGKGLDIHIAAYASE 485 

M+ RLA+A IGKL F Q +EL+N N GLPS L+ D PSL+Y KG +1 +A+Y SE 
Sbjct: 417 MDNVRLAI AAI GKLMF AQF S ELVND YYNNGL PSNL SGGDNP SLDYGFKGAE I AMAS YT SE 47 6 

Query : 486 LGHLANPVTTFVQPAEMGNQAVNSLALI SARRTAEANDVLSLLLASHLYCTLQAVDLRAM 545 

L +LANPVT VQ AE NQ VNSL L+SAR+TAEA ++L L+ ++ L QA+DLR + 
Sbjct: 477 LQYLANPVTNHVQSAEQHNQDVNSLGLVSARKTAEAIEILKLMSSTFLVALCQAIDLRHL 536 

Query: 546 ELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQ TT 590 

E + ++ T+ ++ L T + AL+ + K L Q + 
Sbjct: 537 EENLTSWKNWSTVAKKTLTTS SGGALQASRFAEKDLLQWDHTPVFTYADDPTSP 593 

Query: 591 T YDLE PRWHDAF S YATGT WELL S S S PS ANV TLTAVNAWKVASAEKAISL- 640 

+Y L + + +E S SA++ L A +VA+A +A 

Sbjct: 594 SYPLMQKLRQVLVEHSLKNLEHEDESRSASIFSKIGVFEEELKAKLPVEVAAARRAFEEG 653 

Query: 641 TREVRNRFWQT PS SQAPAH AYL S PRTRVLYS FVREELGVQARRGDVFVGVQQET I GSNVS 700 

+ NR + S+ LY FVR + ++G+TG + S 

Sbjct: 654 NAAI PNRI FDC ASAP LYE FVR KVGESSILMGTKSGTPGEDFS 695 

Query: 701 R I YE A I KDGR I NH VL VKML 719 
+I++AI G++ L+K + 
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□ > ai I 58618146 | gb | AAW8Q639 . 1 1 phenylalanine ammonia lyase [Equisetum arvense] 
Length = 778 

Score = 330 bits (847), Expect = 7e-89 

Identities = 241/695 (34%), Positives = 349/695 (50%), Gaps = 38/695 (5%) 

Query: 45 AAHQSQLEIVQELLSD- - PTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDK 102 

A S E ++ ++ T+ W L G SLT + + +ARVD+ 

Sbjct: 50 ALQSSHYEEIRRMIRQFLETEKW-LQGSSLTVGQVTAVTQRSEVAVELDEATAKARVDE 108 

Query: 103 SVDFLKAQLQNSV- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVTPTSVS SF SVGR 160 

S + + + + YGVTTGFG + + RT A LQ+ LI GV + G+ 

Sbjct: 109 S SNWVLNNI LKGTDT YGVTTGFGATSHRRTTQAHDLQREL I RFLNAGV ITAGK 161 

Query: 161 GLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGD 220 

G TLPL + AM++R N+L +G+S +R +L +N I P + PLRG+ 1 + ASGD 

Sbjct: 162 GANCTLPLPYAKAAMLVRTNTLMQGYSGIRWAILNGFEKLMNGNI I PKMPLRGTITASGD 221 

Query: 221 LSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA-WLGPKEGLGLVNGTA 279 

L PLSYIAG IT P+ + + G E + A EA+ L G+E VL PKEGL +VNGT+ 
Sbjct: 222 LVPLSYIAGLITARPNSRA-ITPSGEE--IPAAEALKLVGIEEPFVLQPKEGLAIVNGTS 278 

Query: 280 VSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIR 339 

V A++A E M G+ P H + + HPGQ+E A + 

Sbjct: 279 VGAAVAANVCFDA]WLVLLAEVISALFCEWQGKPEFTDPLTHQL-KHHPGQIEAAAVME 337 

Query: 340 TLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTT 399 

LL GSS+ +QDRY LRTSPQ+LGP E + A + E N+ 

Sbjct: 338 YLLEGSSYMQAAAKLHETDPLSKP-KQDRYALRTSPQWLGPQAEVIRAATHCIEREINSV 396 

Query: 400 TDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPS 459 

DNPL+DV HGGNFQ + + +SM+ R+ALA IGKL F Q +EL+ N GLPS 

Sbjct: 397 NDNPLIDVSRDMALHGGNFQGTPIGVSMDNMRIALAAIGKLMFAQFSELVCDHYNSGLPS 456 

Query: 460 CLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRT 518 

L+ +PSL+Y KG +1 +AAY SEL +LANPVTT VQ AE NQ VNSL LISAR+T 
Sbjct: 457 NLSGGPNPSLDYGFKGAEIAMAAYCSELQYLANPVTTHVQSAEQHNQDVNSLGLISARKT 516 

Query: 519 AEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHL GTG 568 

AEA ++L L+ AS+L QA+DLR +E + + ++ ++++ L G 

Sbjct: 517 AEAIEILKLMSASYLVALCQAIDLRHLEENMQAIVKHVVKKVIKKSLYNVEGESLLPWAG 576 

Query: 569 LDVNALALEVKKALNKRLEQTTT — YDLEPRWHDAF SYATGT WELLS S S PS ANVTLTAV 626 

+ L++ +++++YL+ TV AN + + 

Sbjct: 577 AEKELLSIIDHQPVFSYIDNASNPDYALMLQLRQILVEQTFKVPADSEDESGANSQMPVL 636 

Query: 627 -NAWKVASAEKAISLTREV-RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRG 684 

NA V +L +E+ + R A + + RT LY FVR ELG R 

Sbjct: 637 FNAIPVFEQALKEALDKEIPKARESYDSGDFAVPNRINNCRTYPLYKFVRSELGTNLLR- 695 

Query: 685 DVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + G ++ +++ I +G++ L++ L 
Sbjct: 696 GTAPRSPGEDIEKVFNGIMEGKLAIPLLRCL 726 
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□ > qi I 38385686 1 gb I AAR19393 . 1 1 phenylalanine ammonia-lyase [Stellaria longipes] 
Length = 699 

Score = 330 bits (845), Expect = le-88 

Identities = 241/689 (34%), Positives = 353/689 (51%), Gaps = 42/689 (6%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S LE V++++++ + V+L G +LT N R RV S D++ 

Sbjct: 24 SHLEEVKKMVAEYRNKDVKLVGETLTVAQVAAVARSGVTVELCN--AARDRVTCASSDWVM 81 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLEN-- 164 

+ YGVTTGFG ++ RT +LQK LI GV G G EN 

Sbjct: 82 DSMSKGTDSYGVTTGFGATSHRRTSKGGALQKELIRFLNAGV FGNGTENSH 132 

Query: 165 TLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPL 224 

TLP R AM++R+N+L +G+S +R +LEA+T LN +TP + PLRG+ 1 +ASGDL PL 
Sbjct: 133 TLPHTASRAAMLVRINTLLQGYSGIRWEILEAITKLLNSDVTPCLPLRGTITASGDLVPL 192 

Query: 225 SYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLGLVNGTAVSA 2 82 

SYIAG +TG P+ K V G + + + A +A + + + L PKEGL +VNGTAV + 

Sbjct: 193 SYIAGLLTGRPNAKA-VGPNG--EVLTAEQAFKAAKIDSPFFELQPKEGLAMVNGTAVGS 249 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

MA+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 250 GMASIVLFEANILAVLAEVISAVFAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHIL 308 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

GSS+ RQ RY LR SPQ+LGP + + A ++ E N+ DN 

Sbjct: 309 DGS S YMKAAKALHDMDPLQRP - RQARYALRAS PQWLGPQ I GVI RWATK S I ERE INS VNDN 367 

Query: 403 PLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL- 461 

PL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L 
Sbjct: 368 PL I DVSRNKAI HGGNFQGT P I GVSMDNTRL AI AAI GKLMF AQF S EL VNDYYNNGLPSNLT 427 

Query : 462 AAEDP S LNYHGKGLD I H I AAYAS ELGHLAN PVTTF VQ PAEMGNQAVN S L AL I S ARRT AE A 521 

A+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA ■ 
Sbjct: 428 ASREPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEA 487 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKA 581 

D+L L+ +S L QAVDLR +E + + + + ++ L TG++ L + 

Sbjct: 488 VD I LKLMS S S F LVA I C Q AVDLRH I EENLQ S AVKN S VS Q VC RRVL I TGVNGE LHPGRF 544 

Query: 582 LNKRLEQTTT YDLE PRWHD AF S YATGT WE LL S S S P S ANVTLT AVNAWKV 631 

+ L + + + D +T + + + L + NVT + 

Sbjct: 545 CEEDLIRWEREHVFAYADDPCSSTYPLLQKLRQVLIDQALANGDSEKNVTTSIFQKIGA 604 

Query: 632 AS AEKAI SLTREVRN- RFWQT P S SQ APAH AYL S PRTRVL Y S FVREELGVQARRGDVFVGV 690 

E L++++ R S+A + R+ LY FVRE+L + G+ GV 
Sbjct: 605 FEEELKARLSKDIEAVRSAIENRSEAIPNRIKECRSYPLYKFVREQLKTELLTGE GV 661 

Query: 691 QQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + +++ A+ +G+I+ L++ L 
Sbjct: 662 TSP--GEEIDKVFTALNEGKISDPLLECL 688 



□ > gi 1 50910715 1 ref jXP_466846 . 1 1 El putative phenylalanine ammonia-lyase [Oryza sati 
cultivar-group) ] 

gi 1 48716549 1 dbj | BAD23152 . 1 | El putative phenylalanine ammonia-lyase [Oryza sativa 
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cultivar-group) ] 
Length = 713 

Score = 330 bits (845), Expect = le-88 

Identities = 236/700 (33%), Positives = 352/700 (50%), Gaps = 47/700 (6%) 

Query: 33 SALRRTPGLDGHAAHQ SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXX 89 

+A R P G AA + S L+ V+ ++++ +V++ G SL 
Sbjct: 19 AAPRADPLNWGKAAEEMSGSHLDEV1CRMVAEYRQPLVKIEGASLRIAQVAAVAAAGEARV 78 

Query: 90 XQNDDE I RARVDK S VDFLKAQLQNS V- - YGVTTGFGGSADTRTEDAVSLQKAL I EHQLCG 147 

+ D+ R RV S D+ + + N YGVTTGFG ++ RT++ +LQ+ LI G 
Sbjct: 79 -ELDESARERVKASSDWVMNSMMNGTDSYGVTTGFGATSHRRTKEGGALQRELIRFLNAG 137 

Query: 148 VT PT SVS SF S VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHR I T P 207 

T + L E R AM++R+N+L +G+S +R +LEA+T LN +TP 

Sbjct: 138 AFGTGTDG HVLSAEATRAAMLVRINTLLQGYSGIRFEILEAITKLLNANVTP 189 

Query: 208 I VPLRGS I S ASGDL S PL S Y I AGAI TGH PDVKVHVLHEGTEK IMF ARE AI SLFGLEA- - W 265 

+ PLRG+ + + ASGDL PLSYIAG +TG + V V +G++ + A EA + G+ + 
Sbjct: 190 CLPLRGTVTASGDLVPLS YI AGLVTGREN- SVAVAPDGSK- - VNAAEAFKI AGIQGGFFE 246 

Query: 266 LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVC 325 

L PKEGL +VNGTAV + +A+ E M G+ H + 

Sbjct: 247 LQPKEGLAMVNGTAVGSGLASTVIjFEANILAVLAEVLSAVFCEV^GKPEYTDHLTHKL- 305 

Query: 326 RPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDM 385 

-f- HPGQ+E A + +L GSS + +QDRY LRTSPQ+LGP +E + 

Sbjct: 306 KHHPGQIEAAAIMEHILEGSSYMKLAKKLGELDPLMKP-KQDRYALRTSPQWLGPQIEVI 364 

Query: 386 MHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQC 445 

A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q 
Sbjct: 365 RAATKSIEREINSVNDNPLIDVSRDKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQF 424 

Query: 446 TELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGN 504 

+EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE N 
Sbjct: 425 SELVNDYYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHN 484 

Query: 505 QAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQH 564 

Q VNSL LIS+R+TAEA ++L L+ ++ L QA+DLR +E + K + T+ ++ 

Sbjct: 485 QDWSLGLISSRKTAEAVEILKLMSSTFLVALCQAIDLRQIEENWSAVKSCVMTVARKT 544 

Query: 565 LGTGLDVNALALE-VKKALNKRLEQTTTY DLEPRWHDAF S YATGT WELL S S S PS A 619 

L T A +K L + +++ + D + +VE ++ +A 

Sbjct: 545 LSTSATGGLHAARFCEKDLLQEIDREAVFAYADDPCSANYPLMKKLRNVLVERALANGAA 604 

Query: 620 NVTLTAVNAWKVASAEK A I S LTRE VRNRFWQT P S S Q A P AH AYL S PRTRVL Y 670 

KVA E+ ++ V N TP+ +Y LY 
Sbjct: 605 EFNAETSVFAKVAQFEEELRAALPAAVLAARAAVENGTAATPNRITECRSY PLY 658 

Query: 671 SFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGR 710 

FVREELG G + + G + + + + AI G+ 

Sbjct: 659 RFVREELGTA YLTGEKTRS PGEELNKVLVAINQGK 693 



□ > gi | 51341137 | gb | AAU01183 . 1 1 phenylalanine aminomutase [Taxus chinensis] 
Length = 687 

Score = 330 bits (845), Expect = le-88 
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Identities = 240/650 (36%), Positives = 335/650 (51%), Gaps = 56/650 (8%) 

Query: 94 DEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPT 151 

+ + RARV+ + + + + + + +YGVTTGFG + RT LQ++LI L GV 

Sbjct : 56 EQCRARVETC S SWVQRKAEDGADI YGVTTGFGAC S SRRTNQL S ELQE SL I RCLL AGVFTK 115 

Query: 152 SVSSFSVGRGLENTLPLEVTOGAMVIRWSLTRGHSAWLVVLEALTNFLNHRITPIVPL 211 

+S SV + LP R AM++R+NS T G S +R V+EAL LN ++P VPL 

Sbjct: 116 GCAS-SV DELPATATRSAMLLRLNSFTYGCSGIRWEVMEALEKLLNSNVSPKVPL 169 

Query: 212 RGS I SASGDLS PLS YI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEAVVXiGPKEG 271 

RGS+SASGDL PL+YIAG +GPV + G++A EA+S GL L KEG 
Sbjct: 170 RGSVSASGDLIPLAYIAGLLIGKPSVIARI GDDVEVPAPEALSRVGLRPFKLQAKEG 226 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L LVNGT+ + + +A+ E + G+ + P IH V +PHPGQ 

Sbjct: 227 LALVNGTSFATAVASTVMYDA1WLLLLVETLCGMFCEVIFGREEFAHPLIHKV-KPHPGQ 285 

Query: 332 VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 391 

+E A + LL S F +QDRY LR+SPQ+L PLV+ + A +T 

Sbjct: 286 I E S AELLEWLLRS S PFQEL SRE YYS IDKLKK P - KQDRYALRS S PQWL APL VQT I RDATTT 344 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

+ E N+ DNP++D N + HG NFQ SAV M+ R+A+A +GKL F Q TEL + 
Sbjct: 345 VETEVNSANDNPIIDHANDRALHGANFQGSAVGFYMDYVRIAVAGLGKLLFAQFTELMIE 404 

Query: 452 AMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSL 510 

+ GLP L+ D S++Y KGLDI +AAY+SEL +LANPVTT V AE NQ +NSL 
Sbjct: 405 YYSNGLPGNLSLGPDLSVDYGLKGLDIAMAAYSSELQYLANPVTTHVHSAEQHNQDINSL 464 

Query: 511 ALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

ALISAR+T EA D+L L++ASHL QAVDLR +E K + ++ TL + G D 
Sbjct: 465 ALISARKTEEALDILKLMIASHLTAMCQAVXJLRQLEEALVKWENWSTLADE-CGLPND 523 

Query: 571 WALALEVKKALNKRLEQTTTYDLEPRWHD^ 630 

A L V KA+ P + S T+ LL S T+ A+ + 

Sbjct: 524 TKARLLYVAKAV PVYT YLE S PCDPTL PLLLGLKQ SC FDT IL ALHKKD 570 

Query: 631 VASAEKAISLTREVRNRFWQTPSSQAPAHAYLSPR TRV LYS 671 

+ +ER ++AL+ R+ Y 

Sbjct: 571 G I ETDTLVDRL AEF EKRL SDRLENEMTAVRVL YEKKGHKT ADNND ALVR I QGSKFLPF YR 630 

Query: 672 FVREEL--GVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

FVREEL GV + R +++T +V ++++AI DGRI L+ L 

Sbjct: 631 FVREELDTGVMSAR REQTPQEDVQKVFDAIADGRITVPLLHCL 673 



□ > gi | 50931453 1 ref |XP_47 5254 .1 1 Q putative phenylalanine ainmonia-lyase (EC 4.3.1.^ 
( japonica cultivar-group) ] 

gi | 53 981741 1 gb 1 AAV25018 . 1 1 El putative phenylalanine ammonia- lyase [Oryza sativa ( 
cultivar-group) ] 

gi [ 46391133 | gb 1 AAS90660 . 1 1 B putative phenylalanine ammonia- lyase (EC 4.3.1.5) [O 
(japonica cultivar-group) ] 
Length = 716 

Score = 329 bits (844), Expect = 2e-88 

Identities = 240/689 (34%), Positives = 348/689 (50%), Gaps = 42/689 (6%) 
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Query: 43 GHAAHQ SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXX--QNDDEIR 97 

G AA + S L+ V+ ++++ W + G SL + D+ R 

Sbjct: 29 GKAAEEMAGSHLDEVKRWAEYRQPWRIEGASLRIAQVAAVAGAGDGEAAMVELDESAR 88 

Query : 9 8 ARVDKSVDFLKAQLQNSV- - YGVTTGFGGS ADTRTED AVSLQKAL I EHQLCGVT PT S VS S 155 

RV S D++ + N YGVTTGFG ++ RT++ +LQ+ LI G T 

Sbjct: 89 ERVKAS SDWVMNSMANGTD S YGVTTGFGAT SHRRTKEGGALQREL IRFLNAGAFGTGADG 148 

Query: 156 FSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSI 215 

+ LP R AM++R+N+L +G+S +R +LEA+ LN +TP +PLRG+I 
Sbjct: 149 HVLPAGATRAAMLVRINTLLQGYSGIRFEILEAVAKLLNANVTPCLPLRGTI 200 

Query: 216 SASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLG 273 

+ASGDL PLSYIAG +TG + VV +G+ +AEA + G++ L PKEGL 

Sbjct: 201 TASGDLVPLSYI AGLVTGREN- SVAVAPDGRK- - VNAAEAFKI AGIQGGFFELQPKEGLA 257 

Query : 274 LVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVE 333 

+VNGTAV + +A+ E M G+ H + + HPGQ+E 

Sbjct: 258 MVNGTAVGSGL ASTVLFEANVL A I LAEVL S AVFC EVMNGKPE YTDHLTHKL - KHH PGQ I E 316 

Query: 334 VARKIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLS 393 

A + +L GSS+ +QDRY LRTSPQ+LGP +E + A ++ 

Sbjct: 317 AAAIMEHILEGSSYMKEAKRLGELDPLMKP-KQDRYALRTSPQWLGPQIEVIRAATKSIE 375 

Query: 394 LENNTTTDNPLLDVENKQTAHGGNFQAS AVS I SMEKTRLALAL IGKLNFTQCTELLNAAM 453 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N 
Sbjct: 376 RE INS VNDNPL I DVSRGKALHGGNFQGT P I GVSMDNTRLAI AAI GKLMF AQF S ELVNDF Y 435 

Query: 454 NRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLAL 512 

N GLPS L+ +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE NQ VNSL L 
Sbjct: 436 NNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDVNSLGL 495 

Query: 513 ISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVN 572 

IS+R+TAEA D+L L+ ++ L QA+DLR +E + K + T+ ++ L T + 
Sbjct: 496 I S SRKTAEAIDILKLMS STFLVALCQAIDLRHI EENVKGAVKTCVMTVAKKTLSTN S 552. 

Query: 573 ALALEVKKALNKRL EQTTT YDLE P- - RWHDAF S YATGT WELL S S S P S ANVTLT 624 

LV+KL E Y+P + +VE ++ +A 

Sbjct: 553 TGGLHVARFC EKDLL SE I DRE AVF AYADD PC SANYPLMKKLRSVLVERAL ANGAAEFDAE 612 

Query: 625 AVNAWKVASAEKAI - - SLTREVRNRFWQTPSSQAPAHAYLSP-RTRVLYSFVREELGVQA 681 

KVA E+ + +L R V S A A ++ R+ LY FVREELG 

Sbjct: 613 TSVLAKVARFEEELRAALPRAVEAARAAVESGTAAAPNRIAECRSYPLYRFVREELGTA- 671 

Query: 682 RRGDVFVGVQQETIGSNVSRIYEAIKDGR 710 

G + + G ++++ AI G+ 
Sbjct: 672 YLTGEKTRSPGEELNKVLVAINQGK 696 



□ > gi | 58618142 | gb | AAW80637 . 1 [ phenylalanine ammonia lyase [Isoetes lacustris] 
Length = 718 

Score = 329 bits (844) # Expect = 2e-88 

Identities = 241/709 (33%), Positives = 358/709 (50%), Gaps = 44/709 (6%) 

Query: 31 PT S ALRRT PGLD GHAAHQ SQLEIVQELLSDP-TDDWELSGYSLTXXXXXXXXXXX 85 

P +A+ + + + L+ G A +S LE V+E++ + V + G LT 
Sbjct: 21 PPAAMKKSDPLNWGKAGEALQRSHLEEVKEMIKTVYSSKKVSIEGTKLTIAQVAAIARRA 80 
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Query: 86 XXXXXQNDDEIRARVDKSVDFLKAQLQNSV YGVTTGFGGSADTRTEDAVSLQKAL 140 

+ + + RV++S ++ + LQN++ YGVTTGFG ++ RT+ V LQK L 

Sbjct: 81 EVE VHLD AE AAKKRVE E S SNWV LQNAMKGTDT YGVTTGFGAT SHRRTDQGVELQKEL 137 

Query: 141 I EHQLCGVT PT S VS S F S VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLEALTNF 200 

I G+ F G +N LP R AM++R N+L +G+S +R +L + 

Sbjct: 138 IRFLNAGI FH S PEGC DNVL P S S T ARAAML VRTNTLMQG Y SG I RWE I L ATMEKL 190 

Query: 201 LNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFG 260 

LN ITP +PLRG+I+ASGDL PLSYIAG +TG P+ + V +G KI + EA++ + G 
Sbjct: 191 LNANITPKLPLRGTITASGDLVPLSYIAGLLTGRPNSRA- VTCDG- -KI ITGAEALAMVG 247 

Query: 261 LEAW-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAP 319 

+E L PKEGL LVNGTAV + +A+ E M G+ P 

Sbjct: 248 VEKPFELQPKEGLALVNGTAVGSGLASIVCFEANVLAVLAEILSAFFCEVMQGKAEFTDP 307 

Query: 320 F I HD VC R PH PGQVE VARN I RTLL S G S S F AXXXXXXXXXXXXXG I LRQDR Y PLRT S PQFLG 37 9 

H + + HPGQ+E A + +L GS + + +QDRY LRTSPQ+LG 

Sbjct: 308 LTHKL-KHHPGQIEAAAVMEYVLEGSAYMKAAAKLHETDSLKKP-KQDRYALRTSPQWLG 365 

Query: 380 PLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGK 439 

P +E + A + + E N+ DNP++DV + HGGNFQ + + +SM+ RL++A IGK 
Sbjct: 366 PQIEVIRMASHSIEREINSVNDNPIIDVSRDKALHGGNFQGTPIGVSMDNVRLSIAAIGK 425 

Query: 440 LNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQ 498 

L F Q +EL + N GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ 
Sbjct: 426 LMFAQFSELVCDFYNNGLPSNLSGGPNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQ 485 

Query: 499 PAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLP 558 

AE NQ VNSL LISAR+TAEA ++L L+ S L QAVDLR +E + + + 

Sbjct: 486 S AEQHNQDVNSLGL I S ARKTAEAVE I LKLMST S FLVALCQ AVDLRHLEE IMQSTVKS WS 545 

Query: 559 TLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTVVELLSSSPS 618 

++ L TGL +L+ +L+ + DSA++L 

Sbjct: 546 HAAKKTLTTGL - - GGVLL PSRFC EKELLQWDNVHVFT YVDD PAS AAYPLMQKLRQVLVE 603 

Query: 619 ANVTLTAVNAWKVAS AEKAI SLTREVRNRFWQTPS SQAP AHAYLSPRTRV 668 

+ + + S K I+L E + T A A+ R+ 

Sbjct: 604 HSLKNIHEEGDESTSVFKKITLFEEELKKQLVTEVPLARDAYDKGQFSIANKIQECRSYP 663 

Query: 669 L Y S F VREELGVQ ARRGD VF VGVQQET I G SNVS R I YE A I KDGR I NHVL VK 717 

LY FVR+E G + G + + G + ++Y A+ G++ L+K 

Sbjct: 664 LYEFVRKEAGT TLL SGTRVL S PGEDFDKVYAAMS AGKL VTPLLK 707 



□ > gi 1 5134113 9 [gb| AAU01184 . 1 [ phenylalanine aminomutase [Taxus x media] 
Length =687 

Score = 329 bits (843), Expect = 2e-88 

Identities = 239/650 (36%), Positives = 337/650 (51%), Gaps = 56/650 (8%) 

Query: 94 DE I RARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKAL I EHQLCGVT PT 151 

+ + RARV+ + + + + ++ + YGVTTGFG + RT LQ++LI L GV 

Sbjct : 56 EQCRARVETC S SWVQRKAEDGAD I YGVTTGFGAC S SRRTNQLS ELQE SL IRCLL AGVFTK 115 

Query: 152 SVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPL 211 

+ S SV + LP V R AM++R+NS T G S +R V+EAL LN + + P VPL 

Sbjct: 116 GCAS-SV DELPATVTRSAMLLRLNSFTYGCSGIRWEVMEALEKLLNSNVSPKVPL 169 
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Query: 212 RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEG 271 

RGS+SASGDL PL+YIAG +GPV + G++A EA+S GL L KEG 
Sbjct: 170 RGSVSASGDLIPLAYIAGLLIGKPSVIARI GDDVEVPAPEALSRVGLRPFKLQAKEG 226 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L LVNGT+ + + +A+ E + G++ P IH V +PHPGQ 

Sbjct: 227 LALWGTSFATALASTVMYDA1WLLLLVETLCGMFCEVIFGREEFAHPLIHKV-KPHPGQ 285 

Query: 332 VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 391 

+E A + LL S F +QDRY LR+SPQ+L PLV+ + A +T 

Sbjct: 286 IESAELLEWLLRSSPFQELSREYYSIDKLKKP-KQDRYALRSSPQWLAPLVQTIRDATTT 344 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

+ E N+ DNP++D N + HG NFQ SAV M+ R+A+A +GKL F Q TEL+ 
Sbjct: 345 VETEVNSANDNPIIDHANDRALHGAJSfFQGSAVGFYMDYVRIAVAGLGKLLFAQFTELMIE 404 

Query: 452 AMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSL 510 

+ GLP L+ D S++Y KGLDI +AAY+SEL +LANPVTT V AE NQ +NSL 
Sbjct: 405 YYSNGLPGNLSLGPDLSVDYGLKGLDIAMAAYSSELQYLANPVTTHVHSAEQHNQDINSL 464 

Query: 511 ALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

ALISAR+T EA D+L L++ASHL QAVDLR +E K + ++ TL + G D 
Sbjct: 465 ALISARKTDEALDILKLMIASHLTAMCQAVDLRQLEEALVKWENWSTLADE-CGLPND 523 

Query: 571 VNAL ALEVKKALNKRLEQTTT YDLE PRWHD AF S YATGT WELL S S S P S ANVTLTAVNAWK 630 

A L V KA+ P + S + T+ LL S ++ A+ + 

Sbjct: 524 TKARLLYVAKAV PVYTYLESPSDPTLPLLLGLKQSCFDSILALHKKD 570 

Query: 631 VASAEKAISLTREVRNRFWQTPSSQAPAHAYLSPR TRV LYS 671 

+ +ER ++AL+ R+ Y 

Sbjct: 571 GIETDTLVDRLAEFEKRLSDRLENEMTAVRVLYEKKGHKTADNNDALVRIQGSKFLPFYR 630 

Query: 672 FVREEL--GVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

FVR+EL GV -I- R + ++T +V + +++AI DGRI L+ L 

Sbjct: 631 FVRDELDTGVMSAR REQTPQEDVQKVFDAIADGRITVPLLHCL 673 



□ > qi | 2052094 1 emb|CAA89 007 . 1 1 phenylalanine ainmonia- lyase [Hordeum vulgare subsp. 
gi|"7437114|pir | |T05970 phenylalanine ammonia- lyase (EC 4.3.1.5) - barley ( f ragmen 
Length = 549 

Score = 329 bits (843), Expect = 2e-88 

Identities = 211/556 (37%), Positives = 298/556 (53%), Gaps = 22/556 (3%) 

Query: 20 SHAAPTKSAAGPTSALRRTPGLDGHAAHQ SQLEIVQELLSDPTDDWELSGYSLTXX 76 

+HA RP G AA + SL+V++++ W+G SLT 

Sbjct: 6 AHVAANGDGLCVAQPARADPLNWGKAAEELSGSHLDAVXRMVEEYRKPWTMEGASLTIA 65 

Query : 7 7 XXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFGGSADTRTEDAV 134 

+ D+ R RV +S D++ + N YGVTTGFG ++ RT++ 
Sbjct: 66 MVAAVAAGNDTRV-ELDESARGRVKESSDWVMNSMMNGTDSYGVT 124 

Query: 135 SLQKALIEHQLCGWPTSVSSFSVGRGLENTLPLEVWGAWIRWSLTRGHSAVRLVVL 194 

+LQ+ LI G T + LP R AM++RVN+L +G+S +R +L 

Sbjct: 125 ALQREL I RFLNAGAFGTGTDG HVLPAATTRAAMLVRVNTLLQGYSGIRFEIL 176 

Query: 195 EALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFARE 254 

E + LN +TP +PLRG+I+ASGDL PLSYIAG +TG P+ V +GT+ + A E 
Sbjct: 177 ETIATLLNANVTPCLPLRGTITASGDLVPLSYI AGLVTGRPN- SVATAPDGTK- - VNAAE 233 
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Query : 


255 


AI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVG 


312 






A + G++ L PKEGL +VNGTAV + +A+ E M G 




Sbjct : 


234 


AFKIAGIQHGFFELQPKEGLAMVNGTAVGSGLASMVLFEANVLSLLAEVLSAWCEVMNG 


293 


Query : 


313 


QQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLR 


372 






+ H + + HPGQ+E A + +L GSS+ +QDRY LR 




Sbjct: 


294 


KPE YTDHLTHKL - KHH PGQI EAAAIMEH I LEGS S YMMLAKKLGELDPLMK P - KQDRYALR 


351 


Query : 


373 


T S PQFLG PLVEDMMH AY STL SLENNTTTDNPLLDVENKQT AHGGNFQ AS AVS I SMEKTRL 


432 






TSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRL 




Sbjct: 


352 


TSPQWLGPQIEVIRAATKSIEREINSVNDNPLIDVSRGKAIHGGNFQGTPIGVSMDNTRL 


411 


Query: 


433 


ALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLAN 


491 






A+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL L N 




Sbjct: 


412 


AIAAIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGN 


471 


Query : 


492 


PVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKK 


551 






PVT VQ AE NQ VNSL LIS+R+TAEA D+L L+ ++ L QA+DLR +E + K 




Sbjct: 


472 


PVTNHVQSAEQHNQDVNSLGLISSRKTAEAIDILKLMSSTFLVALCQAIDLRHLEENVKN 


531 


Query: 


552 


QFDPLLPTLLQQHLGT 567 








+ T+ ++ L T 




Sbjct: 


532 


AVKSCVKTVARKTLST 547 





□ > gi | 295824 | emb | CAA34226 . 1 1 phenylalanine ammonia- lyase [Oryza sativa (japonica 

cultivar-group) ] 
gi [ 129591 1 sp 1 P14717 | PAL1„0RYSA Phenylalanine ammonia- lyase 
Length = 7 01 

Score = 329 bits (843), Expect = 2e-88 

Identities = 236/690 (34%), Positives - 358/690 (51%), Gaps = 59/690 (8%) 

SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXX- -XXQNDDEIRARVDKSVDF 106 
S L+ V+ +++ + +V++ G +L + D+E R RV S + + 



+YGVTTGFGG++ RT+D +LQ L+ + G+ T + 
)IYGVTTGFGGTSHRRTKDGPALQVELLRYLNAGIFGTGSDG H 136 



TLP E VR AM++R+N+L +G+S +R +LEA+T LN +TP + PLRG+ I + ASGDL PL 
TLPSETVRAAMLVRINTLLQGYSGIRFEILEAITKLLNTGVTPCLPLRGTITASGDLVPL 196 

S YIAGAITGHPDVKVHVLHEGTEK IMF ARE AI SLFGLEA- -VVLGPKEGLGLVNGTAVS A 282 
SYIAG ITG-P+ + + +G + + A EA L G+E L PKEGL +VNGT+V + 

SYIAGLITGRPNAQA- ISPDGRK- -VDAAEAFKLAGIEGGFFTLNPKEGLAIVNGTSVGS 253 

SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 
++A E M G+ H + + HPG ++ A + +L 

ALAATVMFDANILAVLSEVLSAVFCEVMNGKPEYTDHLTHKL-KHHPGSIDAAAIMEHIL 312 

SGSSFAXXXXXXXXXXXXXG I LRQDRYPLRTS PQFLG PLVEDMMH AY STLSLENNTTTDN 402 
+GSSF +QDRY LRTSPQ+LGP + + + A + + E N+ DN 

AGSSFMSHAKKVNEMDPLLKP-KQDRYALRTSPQWLGPQIQVIRAATKSIEREVNSVNDN 371 

Query: 403 PLLDVENKQTAHGGNFQAS AVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA 462 



Query : 


49 


Sbjct: 


25 


Query: 


107 


Sbjct: 


85 


Query : 


165 


Sbjct: 


137 


Query: 


225 


Sbjct: 


197 


Query : 


283 


Sbjct: 


254 


Query : 


343 


Sbjct: 


313 


Query: 


403 
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P++DV + HGGNFQ + + +SM+ RLA+A IGKL F Q +EL+N N GL S LA 
Sbjct: 372 PVIDVHRGKALHGGNFQGTPIGVSMDNARLAIANIGKLMFAQFSELVNEFYNNGLTSNLA 431 

Query: 463 -AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEA 521 

+ +PSL+Y KG +1 +A+Y+SEL +LANP+T VQ AE NQ VNSL L+SAR+T EA 
Sbjct: 432 GSRNPSLDYGFKGTEIAMASYSSELQYLANPITNHVQSAEQHNQDVNSLGLVSARKTLEA 491 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHL GTGLDVNALALEV 578 

D+L L+ ++++ QAVDLR +E + K + + + + L TG D+ + + 

Sbjct: 492 VDILKLMTSTYIVALCQAVDLRHLEENIKSSVKNCVTQVAKKVLTMNPTG-DLSSARFSE 550 

Query: 579 KKALNKRLEQTTTYDLEPRWHDAFSYATG TWELLSSSPSANVTL 623 

K L T D E FSYA V L+S L 

Sbjct: 551 KNLL TAIDREA VFSYADDPCSANYPLMQKLRAVLVEHALTSGDRRARGL 599 

Query: 624 TAVNAWKVASAEKAISLTREVRNRFWQTPSSQAP-AHAYLSPRTRVLYSFVREELGVQAR 682 

+ +V + + R R + AP A+ + R+ LY FVREELG 
Sbjct: 600 RVLQDHQVRGGAPLCAAPGD-RGRPRRRRQRTAPVANRIVESRSFPLYRFVREELGC 655 

Query: 683 RGDVFV-GVQQETIGSNVSRIYEAIKDGRI 711 

VF+ G + ++ G ++++ I G++ 
Sbjct: 656 VFLTGEKLKS PGEECNKVFLGI SQGKL 682 



□ > qi | 42529530 1 gb| AAS18574 .1 1 phenylalanine ammonia- lyase [Arabidopsis thaliana] 
Length = 694 

Score = 329 bits (843), Expect = 2e-88 

Identities = 236/676 (34%), Positives - 341/676 (50%), Gaps = 24/676 (3%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S LE V+ + + + D V+L G +LT + +E R V S D++ 

Sbjct: 27 SHLEEV1CKMVTCDYRKGTVQLGGETLTIGQVAAVASGGPTV--ELSEEARGGWASSDWVM 84 

Query: 109 AQLQNSV- - YGVTTGFGGS ADTRTED AVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL 166 

-f- YG+TTGFG S+ RT+ +LQK LI + G+ T + NTL 

Sbjct : 85 ESMNRDTDTYGITTGFGSSSRRRTDQGAALQKELIRYLNAGIFATG NEDDDRSNTL 140 

Query: 167 PLEVVRGAMVIRVNSLTRGHSAWLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM+IRVN+L +G+S +R +LEA+T LN +ITP++PLRG+I+ASGDL PLSY 
Sbjct: 141 PRPATRAAMLIRVNTLLQGYSGIRFEILEAITTLLNCKITPLLPLRGTITASGDLVPLSY 200 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMA 285 

I AG + G P+ + V G +1+ A EA L G+ + L PKEGL LVNGTAV +++A 
Sbjct: 201 I AGFLIGRPNSR- SVGPSG- - EILTALEAFKLAGVSSFFELRPKEGLALVNGTAVGSALA 257 

Query: 286 TXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGS 345 

+ E M G+ F + + HPGQ+E A + +L GS 

Sbjct: 258 ST VL YDANI L WF SEVAS AMF AEVMQGKP - EFTDHLTHKLKHH PGQI E AAAIMEH I LDGS 316 

Query: 346 SFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLL 405 

S+ +QDRY LRTSPQ+LGP +E + A + E N+ DNPL+ 

Sbjct: 317 S YVKEALHLHK I DPLQK P- KQDRYALRT S PQWLGPQI EVIRAATKMI ERE INS VNDNPL I 375 

Query: 406 DVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AE 464 

DV + HGGNFQ + + ++M+ TRLALA IGKL F Q TEL+N N GLPS L+ 
Sbjct: 376 DVSRNKAIHGGNFQGTPIGVAMDNTRLALASIGKLMFAQFTELVNDFYNNGLPSNLSGGR 435 

Query: 465 D PSLNYHGKGLDI H I AAYAS ELGHLANPVTTF VQPAEMGNQAVNSLAL I S ARRTAEANDV 524 
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+PSL+Y KG ++ +A+Y SEL LANPVT V+ A NQ VNSL LIS+R TAEA + 
Sbjct: 436 NPSLDYGLKGAEVAMASYCSELQFLANPVTNHVESASQHNQDWSLGLISSRTTAEAWI 495 

Query: 525 LSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNK 584 

L L+ + +L QA DLR +E KK + ++ + L + + + + +N+ 

Sbjct: 496 LKLMSTTYLVALCQAFDLRHLEEILKKAVNEWSHTAKSVL--AIEPFRKHDDILGWNR 553 

Query: 585 RLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAWKVASAEKAISLTREV 644 

+ D + +++PTT AEL +EV 

Sbjct: 554 EWFSYVDDPSSLTNPLMQKLRHVLFDKALAEPEGE-TDTVFRKIGAFEAELKFLLPKEV 612 

Query: 645 -RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIY 703 

R R + A+ R+ LY FVR EL + + G + G + ++ + 

Sbjct: 613 ERVRTEYENGTFNVANRIKKCRSYPLYRFVRNELETR LLTGEDVRSPGEDFDKVF 667 

Query: 704 EAIKDGRINHVLVKML 719 

AI G+ + L + L 
Sbjct: 668 RAI SQGKLIDPLFECL 683 



□ > gi 1 1076371 |pir | | S52992 phenylalanine ammonia- lyase (EC 4.3.1.5) 3 - Arabidopsis 
gi| 507948 |gb| AAA69905 .1 1 PAL 3 gene product 
Length = 695 

Score = 329 bits (843), Expect = 2e-88 

Identities = 236/676 (34%), Positives = 341/676 (50%), Gaps = 23/676 (3%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S LE V++++ D V+L G +LT + +E R V S D++ 

Sbjct: 27 SHLEEVKKMVKDYRKGTVQLGGETLTIGQVAAVASGGGPTV-ELSEEARGGVKASSDWVM 85 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

+ YG+TTGFG S+ RT + +LQK LI + G+ T + NTL 

Sbjct: 86 ESMNRDTDTYGITTGFGSSSRRRTDQGAALQKELIRYLNAGIFATG NEDDDRSNTL 141 

Query: 167 PLEVWGAWIRWSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM+IRVN+L +G+S +R +LEA+T LN + 1 T P + + PLRG + 1 + AS GDL PLSY 
Sbjct: 142 PRPATRAAMLIRVNTLLQGYSGIRFEILEAITTLLNCKITPLLPLRGTITASGDLVPLSY 201 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMA 2 85 

I AG + G P+ + V G +1+ A EA L G+ + L PKEGL LVNGTAV +++A 
Sbjct: 202 IAGFLIGRPNSR-SVGPSG--EILTALEAFKLAGVSSFFELRPKEGLALVNGTAVGSALA 258 

Query: 286 TXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGS 345 

+ E M G+ F + + HPGQ+E A + +L GS 

Sbjct: 259 STVLYDANILWFSEVASAMFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGS 317 

Query: 346 SFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLL 405 

S+ +QDRY LRTSPQ+LGP +E + A + E N+ DNPL+ 

Sbjct: 318 SYVKEALHLHKIDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPLI 376 

Query: 406 DVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AE 464 

DV + HGGNFQ + + ++M+ TRLALA IGKL F Q TEL+N N GLPS L+ 
Sbjct: 377 DVSRNKAIHGGNFQGTPIGVAMDNTRLALASIGKLMFAQFTELVNDFYNNGLPSNLSGGR 436 

Query: 465 DPS LNYHGKGLD I H I AAY AS ELGHL AN PVTT F VQ P AEMGNQ AVN S L AL I S ARRT AE AND V 524 

+PSL+Y KG ++ +A+Y SEL LANPVT V+ A NQ VNSL LIS+R TAEA + 
Sbjct: 437 NP SLD YGLKGAEVAMAS YC SELQFLANPVTNHVE S ASQHNQDVNSLGL I S SRTT AEAWI 496 
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Query: 525 LSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDWALALEVKKALNK 584 

L L+ ++L QA DLR +E KK + ++ + L ++ ++ +N+ 

Sbjct: 497 LKLMSTT YLVALCQ AFDLRHLEE I LKKAVNE WSHTAK S VL - - AI E PFRKHDD I LGWNR 554 

Query: 585 RLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAWKVASAEKAISLTREV 644 

+ D + +++PTT AEL +EV 

Sbjct: 555 EWFSYVDDPSSLTNPLMQKLRHVLFDKALAEPEGE-TDTVFRKIGAFEAELKFLLPKEV 613 

Query: 645 -RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIY 703 

R R + A+ R+ LY FVR EL + + G + G + + + + 

Sbjct: 614 ERVRTEYENGTFNVANRIKKCRSYPLYRFVRNELETR LLTGEDVRSPGEDFDKVF 668 

Query: 704 EAIKDGRINHVLVKML 719 

AI G++ L + L 
Sbjct: 669 RAI SQGKLIXPLFECL 684 



□ > gi 1 14195674 | sp | P45725 | PAL3_ARATH Phenylalanine ammonia- lyase 3 
Length = 695 

Score = 329 bits (843), Expect = 2e-88 

Identities = 236/676 (34%), Positives = 341/676 (50%) , Gaps = 23/676 (3%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S LE V++++ D V+L G +LT + +E R V S D+ + 

Sbjct: 27 SHLEEV1CKMVKDYRKGTVQLGGETLTIGQVAAVASGGGPTV-ELSEEARGGVKASSDWVM 85 

Query: 109 AQLQNSV- - YGVTTGFGGS ADTRTEDAVSLQKALI EHQLCGVTPTSVS SF SVGRGLENTL 166 

+ YG+TTGFG S+ RT+ +LQK LI + G+ T + NTL 

Sbjct : 86 E SMNRDTDT YG ITTGFGS S SRRRTDQGAALQKEL I RYLNAG I F ATG NEDDDRSNTL 141 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM+IRVN+L +G+S +R +LEA+T LN + 1 TP + + PLRG+ I + ASGDL PLSY 
Sbjct: 142 PRPATRAAMLIRVNTLLQGYSGIRFEILEAITTLLNCKITPLLPLRGTITASGDLVPLSY 201 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMA 285 

I AG + G P+ + V G +1+ A EA L G+ + L PKEGL LVNGTAV + + +A 
Sbjct: 202 IAGFLIGRPNSR-SVGPSG--EILTALEAFKLAGVSSFFELRPKEGLALVNGTAVGSALA 2 58 

Query: 286 TXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGS 345 

+ E M G+ F + + HPGQ+E A + +L GS 

Sbjct: 259 STVLYDANILWFSEVASAMFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGS 317 

Query: 346 SFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLL 405 

S+ +QDRY LRTSPQ+LGP +E + A + E N+ DNPL+ 

Sbjct: 318 S YVKEALHLHK I DPLQK P - KQDR YALRT S PQWLGPQI EVI RAATKMI ERE INS VNDNPL I 376 

Query: 406 DVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AE 464 

DV + HGGNFQ + + ++M+ TRLALA IGKL F Q TEL+N N GLPS L+ 
Sbjct: 377 DVSRNKAIHGGNFQGTPIGVAMDNTRLALASIGKLMFAQFTELVNDFYNNGLPSNLSGGR 436 

Query: 465 DPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDV 524 

+ PSL+Y KG ++ +A+Y SEL LANPVT V+ A NQ VNSL LIS+R TAEA + 
Sbjct: 437 NPSLDYGLKGAEVAMASYCSELQFLANPVTNHVESASQHNQDVNSLGLISSRTTAEAWI 496 

Query : 525 LSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNK 584 

L L+ ++L QA DLR +E KK + ++ + L ++ ++ +N+ 

Sbjct: 497 LKLMSTT YLVALCQ AFDLRHLEE ILKKAVNEWSHTAK S VL - - AI E PFRKHDD I LGWNR 554 
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Query: 585 RLEQTTT YDLE PRWHDAF S YATGT WELL S S S P S ANVTLTAVNAWKVAS AEKAI SLTREV 644 

+ D + +++PTT AEL +EV 

Sbjct: 555 EYVFSYVDDPSSLTNPLMQKLRHVLFDKALAEPEGE-TDTVFRKIGAFEAELKFLLPKEV 613 

Query: 645 -RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIY 703 

R R + A+ R+ LY FVR EL + + G + G + + + + 

Sbjct: 614 ERVRTEYENGTFNVANRIKKCRSYPLYRFVRNELETR LLTGEDVRSPGEDFDKVF 668 

Query: 704 EAIKDGRINHVLVKML 719 

AI G++ L + L 
Sbjct: 669 RAI SQGKLIDPLFECL 684 



□ > gi | 51341141 1 gb | AAU01185 . 1 1 phenylalanine aminomutase [Taxus canadensis] 
Length = 687 

Score = 328 bits (842), Expect = 3e-88 

Identities - 241/651 (37%), Positives = 334/651 (51%), Gaps ='58/651 (8%) 

Query: 94 DEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPT 151 

++ RARV+ +++ + ++ +YGVTTGFG + RT LQ++LI L GV 

Sbjct: 56 EQCRARVETC S SWVQRKAEDGAD I YGVTTGFGAC S SRRTNQL SELQESL I RCLLAGVFTK 115 

Query: 152 SVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPL 211 

+ S SV + LP V R AM++R+NS T G S +R V+EAL LN + + P VPL 

Sbjct: 116 GCAS-SV DELPATVTRSAMLLRLNSFTYGCSGIRWEVMEALEKLLNSNVSPKVPL 169 

Query: 212 RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEG 271 

RGS+SASGDL PL+YIAG +GPV + G++A EA+S GL L KEG 
Sbjct: 170 RGSVSASGDLI PLAYI AGLLIGKPSVI ARI GDDVEVPAPEALSRVGLRPFKLQAKEG 226 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L LVNGT+ + + +A+ E + G++ P IH V +PHPGQ 

Sbjct: 227 L ALVNGT SF AT ALAST VMYD ANVLLLLVETLCGMFC EVI FGREEF AHPL I HKV- K PH PGQ 285 

Query: 332 VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 391 

+E A + LL S F +QDRY LR+SPQ+L PLV+ + A +T 

Sbjct: 286 I ESAELLEWLLRS S PFQDLSREYYS IDKLKKP- KQDRYALRS S PQWLAPLVQT IRDATTT 344 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

+ E N+ DNP++D N + HG NFQ SAV M+ R+A+A +GKL F Q TEL+ 
Sbjct: 345 VETEVNSANDNPIIDHANDRALHGANFQGSAVGFYMDYVRIAVAGLGKLLFAQFTELMIE 404 

Query: 452 AMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSL 510 

+ GLP L+ D S++Y KGLDI +AAY+SEL +LANPVTT V AE NQ +NSL 
Sbjct: 405 YYSNGLPGlSnLSLGPDLSVTlYGLKGLDIAMAAYSSELQYLANPVTTHVHSAEQHNQDINSL 464 

Query: 511 ALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

ALISAR+T EA D+L L++ASHL QAVDLR +E K + ++ TL + G D 
Sbjct: 465 ALISARKTDEALDILKLMIASHLTAMCQAVDLRQLEEALVKWENWSTLADE-CGLPND 523 

Query: 571 VNALALEVKKA LNKRLEQT TTYDLE PRWHDAF S YATGT WELL SS 615 

ALVKA L+T ++D H T T+V+ L+ 

Sbjct: 524 TKARLLYVAKAVPVYTYLESPCDPTLPLLLGLKQSCFDSILALHKKDGIETDTLVDRLAE 583 

Query: 616 S P S ANVTLTAVNAWKVAS AEKA I SLTREVRNRFWQT PS SQ APAHAYL S PRTRVL Y 670 

S +TAV K T + + Y 

Sbjct: 584 FEKRLSDRLENEMTAVRVLYEKKGHK TADNNDALVRIQGSKFLPFY 629 
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Query: 671 SFVREEL--GVQARRGDWVGVQQETIGSWSRIYEAIKDGRINHVLVKML 719 

FVR+EL GV + R +++T +V ++++AI DGRI L+ L 

Sbjct: 630 RFVRDELDTGVMSAR REQTPQEDVQKVFDAIADGRITVPLLHCL 673 



□ > qi 1 3334284 | sp|O04Q58 | PALY_HELAN Phenylalanine ammonia- lyase 
gi | 2887304 | emb | CAA73065 . 1 1 phenylalanine ammonia lyase [Helianthus annuus] 
Length = 667 

Score = 328 bits (841), Expect = 4e-88 

Identities = 238/658 (36%); Positives = 344/658 (52%), Gaps = 35/658 (5%) 

GLDGHAAHQSQLE I VQELL SDPTDDWEL SGYSLTXXXXXXXXXXXXXXXXQND - - DE IR 9 7 
G+ A S L+ V+ + + + + W+L G +LT + + + R 

GVAAEALTGSHLDEVKKMVGEFRKPVVKLGGETLTVSQVAGISAAGDGNMVKVELSEAAR 82 

ARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSS 155 
A V S D++ + YGVTTGFG ++ RT++ +LQK LI G+ 
AGVKASSDWVMESMNKGTDSYGVTTGFGATSHRRTKNGGALQKELIRFLNAGI 135 



+TLP R AM++R+N+L +G+S +R +LEA+T FLN+ ITP +PLRG+I 



+ASGDL PLSYIAG +TG P+ K V G +++ A A + G+E L PKEGL 



LVNGTAV + MA+ E M G+ F + + HPGQ+E 



+L GS + +QDRY LRTSPQ+LGP +E + A 



E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGK+ Q +EL+N 



N GLPS L+ +PSL+ KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL L 



ISAR+TAEA D+L L+ +++L Q++DLR +E + K + + ++ L G++ 



tfKRLEQTTT YDLE PRWHDAF S YATGT WELL S S SPSANVTLTAVNA- 628 

K L + + + D T + + + L + N T NA 



K+A+ E KAI L +EV + R + + + + R+ LY FVREELG 



Query : 


40 


Sbjct: 


23 


Query : 


98 


Sbjct: 


83 


Query : 


156 


Sbjct: 


136 


Query : 


216 


Sbjct: 


196 


Query : 


274 


Sbjct: 


253 


Query: 


334 


Sbjct: 


312 


Query : 


394 


Sbjct: 


371 


Query : 


454 


Sbjct: 


431 


Query : 


513 


Sbjct: 


491 


Query : 


573 


Sbjct: 


551 


Query : 


629 


Sbjct: 


608 
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□ > gi 1 1491619 1 emb|CAA68256 . 1 1 phenylalanine ainmonia-lyase [Bromheadia finlaysoniar 
qi | 3024359 | sp | Q42609 1 PALY_BROFI Phenylalanine ammonia- lyase 
Length = 703 

Score = 328 bits (840), Expect = 5e-88 

Identities = 205/527 (38%), Positives = 289/527 (54%), Gaps = 19/527 (3%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ +++ + W+L G L + + RA V S D+ + 

Sbjct: 29 SHLDEvTCKMVEEFRRPVVKLEGVKLKISQ 88 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

+ YGVTTGFG ++ RT+ +LQK LI + G+ G G NTL 

Sbjct: 89 ESVDKGTDSYGVTTGFGATSHRRTKQGGALQKELIKFLNAGI FGSGNSNTL 139 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM++R+N+L +G+S +R +L+A+ LN ITP + PLRG+ I +ASGDL PLSY 
Sbjct: 140 PSAATRAAMLVRINTLLQGYSGIRFEILKAIATLLNKNITPCLPLRGTITASGDLVPLSY 199 

Query: 227 IAGAITGHPDVKWVLHEGTEKIMFAREAISLFGLEAW--LGPKEGLGLWGTAVSASM 284 

+AG +TG P+K +T +AALG++ L PKEGL LVNGTAV + + 
Sbjct: 200 LAGILTGRPNSKARTPNGST VDATTAFRLAGISSGFFDLQPKEGLALVNGTAVGSGV 256 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ F + + HPGQ+E A + +L G 

Sbjct: 257 ASIVLFETNILAVMAELLSALFCEVMQGKP-EFTDHLTHKLKHHPGQIEAAAVMEHILEG 315 

Query: 345 S S F AXXXXXXXXXXXXXG I LRQDR Y PLRT S PQFLG PL VEDMMH AY S TL S L ENNTTTDN PL 404 

SS+ +QDRY LRTSPQ+LGP +E + A + + E N+ DNPL 

Sbjct: 316 S S YMKMAKKLHEMDPLQKP - KQDRYALRTSPQWLGPQI EVIRAATKS I EREINSVNDNPL 374 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAA- 463 

+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ + 
Sbjct: 375 IDVSRNKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSELVNDFYNNGLPSNLSSG 434 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA D 
Sbjct: 435 RNPSLDYGFKGAEIAMASYCSELQALANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAVD 494 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

+L L+ + L QAVDLR +E + K + + ++ L G++ 

Sbjct: 495 ILKLMSTTFLVGLCQAVDLRHLEENLKNAVKNTVSQVAKRVLTMGVN 541 



□ > gi 1 7208614 | gb | AAF40223 . 1 1 phenylalanine ammonia- lyase 1 [Rubus idaeus] 
gi 1 14195012 | sp | Q9M568 1 PAL1_RUBID Phenylalanine ammonia- lyase 1 (RiPALl) 
Length = 710 

Score = 328 bits (840), Expect = 5e-88 

Identities = 238/691 (34%), Positives = 355/691 (51%), Gaps = 44/691 (6%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S ++ ++ + + SD W+L G +LT + +E RA V S D+ + 

Sbjct: 33 SHVT3ELKRMVSDYRKPVVKLGGETLTIGQVAAIASHDGGWVELSEEKRAGWASSDWVM 92 

Query: 109 AQLQNSV- - YGVTTGFGGS ADTRTEDAVSLQKALI EHQLCGVT PT S VS S F SVGRGLENTL 166 

+ YGVTTGFG ++ RT++ +LQ+ LI G+ +S+ S + L 

Sbjct : 93 D SMGKGTD S YGVTTGFGAT S HRRTKNGGALQREL I RFLNAG I FGS SLD S THKL 145 
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Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM++R N+L +G+S +R +LEA+T FLN ITP + PLRG + 1 + ASGDL PLSY 
Sbjct: 146 PHTATRAAMLVRFNTLLQGYSGIRFEILEAITKFLNGNITPCLPLRGTITASGDLVPLSY 205 

Query: 227 I AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASM 284 

IAG + G P+ K V +G + + E L G++ L PKEGL LVNGTAV + M 

Sbjct: 206 IAGLLIGRPNSK-SVGPKG--ETLSPAEGFKLAGIDGGFFELQPKEGLALVNGTAVGSGM 262 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ F + + HPGQ+E A + +L G 

Sbjct: 263 ASMVLFDANTL AVLS EVMS AI F AEVMQGK P - EFTDHLTHKLKHH PGQI E AAAIMEH I LEG 321 

Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

SS + +QDRY LRTSPQ+LGP +E + A + E N+ DNPL 

Sbjct: 322 SSYVKEAKKVHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPL 380 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AA 463 

+DV + HGGNFQ + ++M+ TRLA+A IGKL F Q +EL+N N GLPS L + 
Sbjct: 381 IDVSRNKALHGGNFQELPIGVAMDNTRLAIASIGKLIFAQFSELVNDYYNNGLPSILTGS 440 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+T+EA D 
Sbjct: 441 SNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTSEAVD 500 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALN 583 

+L L+ ++ L QA+DLR +E + K ++++L + L + 

Sbjct: 501 ILKLMSSTFLVALCQAIDLRHLEENLKIWKTTVSNVAKRTLTVSPNGE LHPSRFSE 557 

Query: 584 KRLEQTTT YDLE PRWHDAF S YATGTWELL S S S P S ANVTLT AVNAWK V 631 

K L + + D AT + + + L + SAN ++ K+ 
Sbjct: 558 KDLLTWDREYLFSYIDDPCLATYPLMQKLRAELVEHALKNGERERSANTSI FHKI 613 

Query: 632 ASAEKAIS — LTRE VRNRFWQT P S S Q AP AH A YL S P - RTRVL Y S F VRE ELGVQ ARRGD VF V 688 

A+ E+ + L +EV N + + ++ + R+ LY FVREELG + 
Sbjct: 614 AAFEEELKTILPKEVDNARIEIENGKSEIPNRIKECRSYPLYRFVREELGT SLLT 668 

Query: 689 GVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + ++ G +++ AI G++ L++ L 
Sbjct: 669 GEKIKSPGEECYKVFNAICAGKLVDPLLECL 699 



D > gi |30721857 |gb[ AAP34199 . 1 1 phenylalanine ammonia- lyase [Phalaenopsis x Doritaer 
cultivar] 
Length =7 03 

Score = 328 bits (840), Expect = 5e-88 

Identities = 205/530 (38%), Positives = 287/530 (54%), Gaps = 25/530 (4%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V++++ + W+L G L + + RA V S D+ + 

Sbjct: 29 SHLDEV1CKMVEEFRRPWQLEGAKLKISQVAAVAIGGGGASVELAESARAGVKASSDWVL 88 

Query: 109 AQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL 166 

+ YGVTTGFG ++ RT+ +LQK LI G+ G G NTL 

Sbjct: 89 ES VDKGTDS YGVTTGFGAT SHRRTKQGGALQKEL I RFLNAG I FGSGNSNTL 139 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 
P R AM++R+N+L +G+S +R +LEA+ LN ITP + PLRG+ 1 +ASGDL PLSY 
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Sbjct: 140 PSSATRAAMLVRINTLLQGYSGIRFEILEAIATLLNTNITPCLPLRGTITASGDLIPLSY 199 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLG PKEGLGLVNGTAVS 281 

I AG +TG P+ K + T +A++ F L + G PKEGL LVNGTAV 

Sbjct: 200 IAGILTGRPNSKALTSNGSTV DAVTAFRLAGI STGFFELQPKEGLALVNGTAVG 253 

Query: 282 ASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTL 341 

+ +A+ E M G+ H + + HPGQ+E A + + 

Sbjct: 254 SGLASLVLFETNILAIMAEVLSALFCEVMQGKPEYTDHLTHKL-KHHPGQIEAAAIMEHI 312 

Query: 342 LSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTD 401 

L GSS+ +QDRY LRTSPQ+LGP +E + A ++ E N+ D 

Sbjct: 313 LEGSSYMKVAKKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKSIEREINSVND 371 

Query: 402 NPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL 461 

NPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L 
Sbjct: 372 NPL I DVSRNKALHGGNFQGTPI GVSMDNTRLAI AAI GKLMF AQF S ELVNDF YNNGL PSNL 431 

Query: 462 -AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAE 520 

+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+TAE 
Sbjct: 432 TSGRNPSLDYGFKGAEIAMASYCSELQALANPVTNHVQSAEQHNQDVNSLGLISSRKTAE 491 

Query: 521 ANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

+ D+L L+ + L QAVDLR +E + K + + ++ L G++ 

Sbjct: 492 SVDILKLMTTTFLVGLCQAVDLRHLEENLKNAWNTVSQVAKRTLTMGVN 541 



□ > gi 1 51341135 | gb | AAU01182 . 1 ] phenylalanine aminomutase [Taxus chinensis] 
Length =687 

Score = 327 bits (839), Expect = 6e-88 

Identities = 240/650 (36%), Positives = 335/650 (51%), Gaps = 56/650 (8%) 

Query: 94 DEI RARVDKS VDFLKAQLQNS - - VYGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT 151 

+ + RARV+ +++ + + + +YGVTTGFG + RT LQ++LI L GV T 

Sbjct: 56 EQCRARVETC SSWVQRKAEDGADI YGVTTGFGAC S SRRTNRLSELQESLIRCLLAGVF - T 114 

Query: 152 SVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPL 211 

+ SV + LP R AM++R+NS T G S +R V+EAL LN ++P VPL 

Sbjct: 115 KGCAPSV DELPATATRSAMLLRLNSFTYGCSGIRWEVMEALEKLLNSNVSPKVPL 169 

Query: 212 RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEG 271 

RGS+SASGDL PL+YIAG + GPV + G++A EA+S GL L KEG 
Sbjct: 170 RGSVSASGDLI PLAYIAGLLIGKPSVI ARI GDDVEVPAPEALSRVGLRPFKLQAKEG 226 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L LVNGT+ + ++A+ E + G++ P IH V +PHPGQ 

Sbjct: 227 L ALWGT S FAT AVAST WTYD ANVLLLLVETLCGMFC EVI FGREEF AH PL I HKV- KPH PGQ 285 

Query: 332 VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 391 

+E A + LL S F +QDRY LR+SPQ+L PLV+ + A +T 

Sbjct: 286 IESAELLEWLLRSSPFQELSREYYSIDKLKKP-KQDRYALRSSPQWLAPLVQTIRDATTT 344 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

+ E N+ DNP++D N + HG NFQ SAV M+ R+A+A +GKL F Q TEL+ 
Sbjct: 345 VETEVNSANDNPIIDHANDRALHGANFQGSAVGFYMDYVRIAVAGLGKLLFAQFTELMIE 404 

Query: 452 AMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSL 510 
+ GLP L+ D S++Y KGLDI +AAY+SEL +LANPVTT V AE NQ +NSL 
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Sbjct: 405 YYSNGLPGNLSLGPDLSVDYGLKGLDIAMAAYSSELQYLANPVTTHVHSAEQHNQDINSL 464 

Query: 511 ALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

ALISAR+T EA D+L L++ASHL QAVDLR +E K + + + TL + G D 
Sbjct: 465 ALISARKTEEALDILKLMIASHLTAMCQAVDLRQLEEALVKWENWSTLADE-CGLPND 523 

Query: 571 WALALEWKALNKRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAWAWK 630 

A L V KA+ P + S T+ LL S T+ A+ + 

Sbjct: 524 TKARLLYVAKAV PVYTYLESPCDPTLPLLLGLKQSCFDTILALHKKD 570 

Query: 631 VAS AEKAI SLTREVRNRFWQT PS SQ AP AHAYL S PR TRV LYS 671 

+ +ER ++AL+ R+ Y 

Sbjct: 571 GIETDTLVDRLAEFEKRLSDRLENEMTAVRVLYEKKGHKTADNNDALVRIQGSKFLPFYR 630 

Query: 672 FVREEL - - GVQARRGDVFVGVQQET I GSNVSRI YE AI KDGR INHVLVKML 719 

FVREEL GV + R + ++T +V ++++AI DGRI L+ L 

Sbjct: 631 FVREELDTGVMSAR REQTPQEDVQKVFDAIADGRITVPLLHCL 673 



□ > qi I 23451811 1 gb 1 AAN32867 . 1 1 phenylalanine ammonia-lyase 2 [Coffea canephora] 
Length = 619 

Score = 326 bits (835), Expect = 2e-87 

Identities = 225/618 (36%), Positives = 326/618 (52%), Gaps = 34/618 (5%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 

YG+TTGFG ++ RT+ +LQ+ LI G+ F G +TLP R +M 

Sbjct: 11 YG I TTGFGAT SHRRTKQGGALQEEL I RFLNAGI FGNGTETSHTLPHSATRASM 63 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

++R+N+L +G+S +R +LEA+T LN+ ITP + PLRG+ 1 + ASGDL PLSYI G +TG P 
Sbjct : 64 LVRINTLLQGYSGIRFEILEAITKLLNNNITPCLPLRGTITASGDLVPLSYIVGLLTGRP 123 

Query: 236 DVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXX 293 

+ K V +G K + A EA SL G++ L KEGL LVNGTAV + + +A+ 

Sbjct: 124 NSKA- VGPDG - - KF VNATE AF SL AGI DTGF FELQAKEGL ALVNGTAVGS AL ASMVLF E AN 180 

Query: 294 XXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXX 353 

E M G+ F + + HPGQ+E A + +L GSSF 
Sbjct: 181 ILAVLAEVLSGIFAEVMHGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSFVKEAQR 239 

Query: 354 XXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTA 413 

+QDRY LRTSPQ+LGPL+E + + ++ E N+ DNPL+DV + 
Sbjct: 240 VHEFDPLQKP-KQDRYALRTSPQWLGPLIEVIRASTKSIEREINSVNDNPLIDVSRNKAL 298 

Query: 414 HGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHG 472 

HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y 
Sbjct: 299 HGGNFQGTPIGVSMDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGF 358 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

KG +1 +AAY SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA D+L L+ + + + 
Sbjct: 359 KGAEI AMAAYC SELQFLANPVTNHVQS AEQHNQDVNSLGL I S SRKTAEAVDILKLMS ST Y 418 

Query: 533 LYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRL 586 

L QA+DLR +E+K ++++LG+ L + KL 

Sbjct: 419 LVALCQAIDLRHLEENLKASVKNTVSLVAKKVLTMGYNGE LHPSRFCEKDLLKWDR 475 

Query: 587 EQTTTYDLEP- - RWHDAFSYATGTWELLSSS PS ANVTLTAVNAWKVAS AEKAI S--LTR 642 
E Y +P + +VE ++ T K+ + E + L + 
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Sbjct: 476 EHVFAYIDDPCSGTYPLMQKLRQVLVEHSLANGDKEKDATTSIFQKIGAFEDELKALLPK 535 

Query: 643 EVRNRFWQT PS SQ - APAHAYL S PRTRVLYS FVREELGVQARRGDVFVGVQQET I GSNVSR 701 

EV + + + + A+ R+ LY FVR ELG + G + + G + 

Sbjct: 536 EVESARCELENGKPGIANRIKDCRSYSLYKFVRGELGT NFLTGEKVRS PGEEFDK 590 

Query: 702 I Y E A I KDGR INH VL VKML 719 

+ + AI +G++ L+ L 
Sbjct: 591 VFTAICEGKLIDPLLDCL 608 



□ > gi 1 11761146 1 dbj | BAB19128 . 1 1 phenylalanine ammonia-lyase fDianthus caryophyllus] 
Length = 618 

Score = 326 bits (835), Expect = 2e-87 

Identities = 225/618 (36%), Positives - 323/618 (52%), Gaps = 34/618 (5%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 

YGVTTGFG + + RT+ +LQK LI GV F G +TLP R AM 

Sbjct: 10 YGVTTGFGATSHRRTKQGGALQKELIRFLNAGV FGNGTETSHTLPHTASRAAM 62 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

++R+N+L +G+S +R +LEA+T+ LNH +TP + PLRG + 1 + ASGDL PLSYIAG +TG P 
Sbjct: 63 LVRINTLLQGYSGIRWEILEAITSLLNHDVTPCLPLRGTITASGDLVPLSYIAGLLTGRP 122 

Query: 236 DVKVHVLHEGTEKIMFAREAI SLFGLEAW- -LGPKEGLGLVNGTAVSASMATXXXXXXX 293 

+ K +I+AEA +E+ L PKEGL +VNGTAV + MA+ 

Sbjct: 123 NAKAA GPNGEILTAEEAFKAAKIESPFFELQPKEGLAMVNGTAVGSGMASIVLYEAN 179 

Query: 294 XXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXX 353 

E M G+ F + + HPGQ+E A + +L GSS + 
Sbjct: 180 ILAVLAEVISAWAEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSYMKAAKE 238 

Query: 354 XXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTA 413 

+QDRY LRTSPQ +GP +E + A ++ E N+ DNPL+DV + 
Sbjct: 239 LHEMDPLQKP-KQDRYALRTSPQCVGPQIEVIRWATKSIEREINSVNDNPLIDVSRNKAL 297 

Query: 414 HGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHG 472 

HGGNFQ + + +SM+ TRLA++ IGKL F Q +EL+N N GLPS L A+ DPSL+Y 
Sbjct: 298 HGGNFQGTPIGVSMDNTRLAISAIGKLLFAQFSELVNDFYNNGLPSNLTASRDPSLDYGF 357 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

KG +1 +A+Y SEL L NPVT VQ AE NQ VNSL LISAR+T EA ++L L+ ++ 
Sbjct: 358 KGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDVNSLGLISARKTFEAVEILKLMSSTF 417 

Query: 533 LYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRL 586 

L QAVDLR +E + + + + ++ L TG+ L + K L 

Sbjct: 418 LVALCQAVDLRH I EENLQSAVKNTVSQVCKRVL I TGVKGE LHPGRFCEKDLIRWER 474 

Query: 587 EQTTT YDLEP - - RWHDAFS YATGTWELLS SSPSANVTLTAVNAWKVASAEKAI S - -LTR 642 

E TY +P + +V+ + A T +K+ + E++ L + 

Sbjct: 475 EHVFTYADDPCSSTYPLLQKLRQVLVDQALVNGDAEKVATTSISQKIGAFEEELKARLPK 534 

Query: 643 EVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSR 701 

E+ R S + R+ LY FVRE L +D+G +G+ + 

Sbjct: 535 EIEAVRCAVENGSATIPNRIKECRSYPLYKFVREVL KTDLLTGEGVRSPGEEIDK 589 

Query: 702 IYEAIKDGRINHVLVKML 719 
++ A+ +G+I L++ L 
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□ > gi 1 58618158 1 gb | AAW80645 . 1 1 phenylalanine ammonia lyase [Pellia epiphylla] 
Length = 744 

Score = 325 bits (834), Expect = 2e-87 

Identities = 240/687 (34%), Positives = 347/687 (50%), Gaps = 72/687 (10%) 

Query: 66 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFL--KAQLQNSVYGVTTGFG 123 

V L G SLT + + E ++RVD+S + + + + YGVTTGFG 

Sbjct: 48 VI LRGS SLTVGQVT AVTQRAS VI VQLDE AE AK SRVDE S SNWVLNRTLTGTDT YGVTTGFG 107 

Query: 124 GSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLEN-TLPLEWRGAMVIRVNSL 182 

+ + RT V LQ+ LI GV +GR + +LPL+ R AM++R N+L 

Sbjct: 108 ATSHRRTNQWDLQRELIRFLNAGV IGRDSDGCSLPLKYARAAMLVRTNTL 158 

Query: 183 TRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVL 242 

+G+S +R +L+A+ + + P + PLRG+ 1 + ASGDL PLSYIAG +TG + K + 
Sbjct: 159 MQGYSGIRWDILDAMRKLMCANVIPKLPLRGTITASGDLVPLSYIAGLLTGRSNSKA-IT 217 

Query: 243 HEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXX 301 

EG E + A EA+ + G+ + L PKEGL LVNGT+V A++A 
Sbjct: 218 PEGKE--VSAAEALKIAGIDGPFELQPKEGLALWGTSVGAAVAAWCFDANVLALLSEV 275 

Query: 302 XXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXX 361 

E M G+ P H + + HPGQ+E A + LL GSS+ 

Sbjct: 276 LSAFFCEVMQGKPEFTDPLTHQL-KHHPGQIEAAAVMEFLLEGSSYMKAAAKLHETDPLS 334 

Query: 362 GILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQAS 421 

+QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL+DV HGGNFQ + 

Sbjct: 335 K P- KQDRYALRT S PQWLGPQ I EVI RS ATH S I ERE INS VNDNPL I DVSRDMALHGGNFQGT 393 

Query: 422 AVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIA 480 

+ +SM+ R+ALA IGKL F Q +EL+ N GLPS L+ +PSL+Y KG +1 +A 
Sbjct: 394 PIGVSMDNMRIALAAIGKLMFAQFSELVCDYYNSGLPSNLSGGPNPSLDYGFKGAEIAMA 453 

Query: 481 AYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAV 540 

AY SEL +LANPVTT VQ AE NQ VNSL LI+AR+TAEA ++L L+ + +++ QAV 
Sbjct: 454 AYCSELQYLANPVTTHVQSAEQHNQDVNSLGLIAARKTAEAVEILKLMSSTYMVALCQAV 513 

Query: 541 DLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHD 600 

DLR +E + ++ L++ +L +L + KLQ D+P 
Sbjct: 514 DLRHLE ENMQAWKRLVESATKSTLYTENGSLFPTRFSEKDLLQW--DHQP 563 

Query: 601 AFSYATGT WELLS SSPSANVTLTAVNAWKVASAEKAISL TREVRNRFWQTPSSQ 655 

FSY +S + PS + L + E+A+ +EV F P + 

Sbjct: 564 VFSYIDN-- ASNPSYALMLQL REVLVEQALKTPQDEDCKEVTPLFTTIPKFE 613 

Query: 656 APAHAYLSP % RTRVL YS FVREELGVQARRGDVFVGVQQ 692 

A L RT +Y FVR ELG + R G 
Sbjct: 614 AELKKLLDAEVPKARDRYDGGDYAVPNRIKNCRTYPIYKFVRGELGTELLR GTAT 668 

Query: 693 ETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G ++ +++ AI DG++ L+K L 
Sbjct: 669 KSPGEDIEKVFTAILDGKLLLPLLKCL 695 
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□ > qi | 60459950 | gb | AAX2 0146.1 | phenylalanine aminomutase [Taxus x media] 
Length = 687 

Score = 324 bits (831), Expect = 5e-87 

Identities = 241/645 (37%), Positives = 338/645 (52%), Gaps = 46/645 (7%) 

Query: 94 DEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPT 151 

+ + RARV+ +++ + + + +YGVTTGFG + RT LQ++LI h GV 

Sbjct: 56 EQCRARVETCSSWVQRKAEDGADIYGVTTGFGACSSRRTNQLSELQESLIRCLLAGVFTK 115 

Query: 152 S VS S F S VGRGL ENTL PLE WRG AMVI RVN S LTRGH S AVRL WL E ALTNF LNHR I T P I VPL 211 

+S SV + LP R AM++R+NS T G S +R V+EAL LN ++P VPL 

Sbjct: 116 GCAS-SV DELPATATRSAMLLRLNSFTYGCSGIRWEVMEALEKLLNSNVSPKVPL 169 

Query: 212 RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEG 271 

RGS+SASGDL PL+YIAG +GPV + G + + A EA+S GL L KEG 
Sbjct: 170 RGSVSASGDLIPLAYIAGLLIGKPSWARI GDDVEVPAPEALSRVGLRPFKLQAKEG 226 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L LVNGT+ + ++A+ E + G+ + P IH V +PHPGQ 

Sbjct: 227 LALWGTSFATALASTVMYDANVLLLLVETLCGMFCEVIFGREEFAHPLIHKV-KPHPGQ 285 

Query: 332 VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 391 

+E A + LL S F +QDRY LR+SPQ+L PLV+ + +A +T 

Sbjct: 286 I ES AELLEWLLRS S PFQDLSREYYS IDKLKKP- KQDRYALRS SPQWLAPLVQTIRNATTT 344 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

+ E N+ DNP++D N + HG NFQ SAV M+ R+A+A +GKL F Q TEL+ 
Sbjct: 345 VETEVNSANDNPIIDHANDRALHGANFQGSAVGFYMDYVRIAVAGLGKLLFAQFTELMIE 404 

Query: 452 AMNRGLPSCLA-AEDPSLOTHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSL 510 

+ GLP L+ D S ++Y KGLDI +AAY+SEL +LANPVTT V AE NQ +NSL 
Sbjct: 405 YYSNGLPGNLSLGPDLSVDYGLKGLDIAMAAYSSELQYLANPVTTHVHSAEQHNQDINSL 464 

Query: 511 ALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD 570 

ALISAR+T EA D+L L++A HL QAV+LR +E K + ++ TL + G D 
Sbjct: 465 AL I S ARKTDE ALD I LKLMI APHLT AMCQAVNLRQLEE ALVKVVENVVSTL ADE - CGLPND 523 

Query: 571 VNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSAN VTLTA 625 

A L V KA+ TY LE G S S + T T 

Sbjct: 524 TKARLLYVAKAV PVYTY-LESPCDPTLPLLLGLKQSCFDSILSLHKKDGIETDTL 577 

Query: 626 VNAWKVASAEKAI S - - LTREV RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREE 676 

V+ ++A EK +S L E+ + +T + + Y FVR+E 

Sbjct: 578 VD— RLAEFEKRLSDRLENEMTAVRVLYEKKGHKTADNNDALVRIQGSKFLPFYRFVRDE 635 

Query: 677 L - - GVQARRGDVFVGVQQET I GSNVSR I YE AI KDGRINHVLVKML 719 

L GV + R + ++T +V + + + +AI DGRI L+ L 

Sbjct: 636 LDTGVMSAR REQTPQEDVQKVFDAIVDGRITVPLLHCL 673 



□ > gi 1 1143312 1 gb | AAA84889 . 1 1 phenylalanine ammonia- lyase 
gi | 1709564 1 spl P52777 [ PALY_PINTA Phenylalanine ammonia- lyase 

gi |7437129]pir| ]T09777 phenylalanine ammonia- lyase (EC 4.3.1.5) - loblolly pine 
Length = 754 

Score = 324 bits (831), Expect = 5e-87 

Identities = 236/677 (34%), Positives = 347/677 (51%), Gaps = 53/677 (7%) 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID^1113831716-2827-42556718445.BLASTQ4, 



Page 121 of 218 



Query: 66 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFG 123 

+ + G SLT + ++RV++S +++ Q+ YGVTTGFG 

Sbjct: 62 I S I EGK SLT I SDVAAVARRSQVKVKLDAAAAKSRVEES SNWVLTQMTKGTDT YGVTTGFG 121 

Query: 124 GSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLT 183 

+ + RT LQK LI GV +G+ EN L + R AM++R N+L 

Sbjct: 122 ATSHRRTNQGAELQKEL IRFLNAGV LGKC PENVL SEDTTRAAMLVRTNTLL 172 

Query: 184 RGHS AVRL WLEALTNFLNHRI T PI VPLRG S I S ASGDL S PLS Y I AGAI TGHPDVKVHVLH 243 

+G+S VR +LE + LN +TP + PLRG + 1 + ASGDL PLSYIAG +TG P+ +V 
Sbjct: 173 QGYSGVRWDILETVEKLLNAWLTPKLPLRGTITASGDLVPLSYIAGLLTGRPNSRVRS-R 231 

Query: 244 EGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXX 302 

+G E M EA+ GLE L PKEGL +VNGT+V A++A+ 
Sbjct: 232 DGIE--MSGAEALKKVGLEKPFELQPKEGLAIVNGTSVGAALASIVCFDANVLALLSEVI 289 

Query: 303 XXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXG 362 

E M G+ P H + + HPGQ+E A + +L GSS+ 

Sbjct: 290 S AMFCEVMNGKPEFTDPLTHKL - KHHPGQMEAAAIMEYVLDGS S YMKHAAKLHEMNPLQK 348 

Query: 363 ILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASA 422 

+QDRY LRTSPQ+LGP VE + A + E N+ DNP++DV + HGGNFQ + 
Sbjct: 349 P - KQDR YGLRT S PQWLG PQ VE 1 1 R S ATHMI ERE I NS VNDN PVI D VARDK ALHGGNF QGT P 407 

Query: 423 VSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAA 481 

+ +SM+ RL+ + + IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+ 
Sbjct: 408 IGVSMDNLRLSISAIGKLMFAQFSELVNDYYNGGLPSNLSGGPNPSLDYGLKGAEIAMAS 467 

Query: 482 YASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAJSfDVLSLLLASHLYCTLQAVD 541 

Y SEL +LANPVT+ VQ AE NQ VNSL L+SAR++AEA D+L L+L+++L QAVD 
Sbjct: 468 YTS ELL YLANPVTSHVQSAEQHNQDVNSLGLVSARKSAEAIDILKLMLSTYLTALC QAVD 527 

Query: 542 LRAMELDFKKQFD PLL PTLLQQHLGTGLDVNAL - ALEVKKALNKRLEQ T 589 

LR +E + ++ + ++ L TGL+ L +K L + ++ 

Sbjct: 528 LRHLEENMLATVKQIVSQVAKKTLSTGLNGELLPGRFCEKDLLQWDNEHVFSYIDDPCN 587 

Query: 590 TTYDLEPRWHD AF S YATGTWELLS S SPS ANV- - TLTAVNAWKVAS AEKAI SLTR 642 

+Y L + + AF A G P+ ++ + A A E +SL R 

Sbjct: 588 ASYPLTQKLRNILVEHAFKNAEG EKD PNT S I FNK I P VF E AELK AQL E PQ VS L AR 641 

Query: 643 EVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRI 702 

E + +S P R+ LY FVR +LG + +G++G++ 
Sbjct: 642 E SYDKGTSPLPDRIQ- ECRSYPLYEFVRNQLGTK LLSGTRTISPGEVIEW 691 

Query: 703 YEAIKDGRINHVLVKML 719 

Y+AI + ++ L K L 
Sbjct: 692 YDAI SEDKVIVPLFKCL 708 



□ > qi | 49473532 [ gb 1 AAT66434 . 1 1 phenylalanine ammonia lyase [Pinus pinaster] 
Length = 754 

Score = 323 bits (829), Expect = 9e-87 

Identities = 233/674 (34%), Positives = 345/674 (51%), Gaps = 47/674 (6%) 

Query: 66 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV- - YGVTTGFG 123 

+ + G SL + + ++RV++S +++ Q+ YGVTTGFG 

Sbjct: 62 IYIEGKSLQTSDVAAIARRSQVKVKLDAEAAKSRVEES SNWVLTQMTKGTDT YGVTTGFG 121 
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Query: 124 GS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTLPLEWRGAMVI RVNSLT 183 

+ + RT LQK LI GV +G+ EN L ++ R +M++R N+L 

Sbjct: 122 AT SHRRTNQGAELQKEL I RFLNAGV LGKCPENVLSEDITRASMLVRTNTLL 172 

Query: 184 RGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLH 243 

+G+S +R +LE + LN +TP +PLRG+IS+SGDL PLSYIAG +TG P+ +V 
Sbjct: 173 QGYSGIRWDILETVEKLLNAGLTPKLPLRGTISSSGDLVPLSYIAGLLTGRPNSRVRS-R 231 

Query: 244 EGTEKIMFAREAI SLFGLEAW- LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXX 302 

+G E M EA+ GLE L PKEGL +VNGT+V A++A+ 
Sbjct: 232 DGIE--MSGAEALKKVGLEKPFELQPKEGLAIVNGTSVGAALASIVCFDANVLALLSEVI 289 

Query: 303 XXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXG 362 

E M G+ P H + + HPGQ+E A + +L GSS+ 

Sbjct: 290 SAMFCEVMNGKPEFTDPLTHKL-KHHPGQMEAAAIMEYVLDGSSYMKHAAKLHEMNPLQK 348 

Query: 363 ILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASA 422 

+QDRY LRTSPQ+LGP VE + A + E N+ DNP++DV + HGGNFQ + 
Sbjct: 349 P-KQDRYALRTSPQWLGPQVEIIRSATHMIEREINSVNDNPVIDVARDKALHGGNFQGTP 407 

Query: 423 VSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAA 481 

+ +SM+ RLA+ + IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+ 
Sbjct: 408 IGVSMDNLRLAISAIGKLMFAQFSELVNDYYNGGLPSNLSGGPNPSLDYGMKGAEIAMAS 467 

Query: 482 YASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVD 541 

Y SEL +LANPVTT VQ AE NQ VNSL L SAR++AEA D+L L+L+++L QAVD 
Sbjct: 468 YT S ELL YL ANPVTTHVQ S AEQHNQDVNSLGLGS ARK S AE AI D I LKLML ST YLT ALCQAVD 527 

Query: 542 LRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDA 601 

LR +E + ++ + ++ L TGL+ L +KLQ + +D 

Sbjct: 528 LRHLEENMLATVKQIVSQVAKKTLSTGLNGELLP GRFC EKDLLQWDNEHVF S Y I DD 584 

Query: 602 FSYATGTWELL SSSPSANV — TLTAVNAWKVASAEKAI SLTREVR 645 

A+ + + L P+ ++ + A A E +SL RE 

Sbjct: 585 PCNAS YPLTQKLRNILVEHAFKNGEGEKDPNTS I FNKI PLFEAELKAQLELQVSLARE — 642 

Query: 646 NRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEA 705 

+ +S P + R+ LY FVR +LG + + G + + G + +Y+A 

Sbjct: 643 --SYDKGTSPLP-NRIQECRSYPLYEFVRNQLGTK LL SGTRTT S PGEVI EWYDA 694 

Query: 706 I KDGR INHVLVKML 719 

I + ++ L K L 
Sbjct: 695 INEDKVIGPLFKCL 7 08 



□ > gi | 9955578 1 emb | CAC05505 . 1 [ SI phenylalanine ammonia- lyase PAL 3 [Arabidopsis thai 

gi 1 15237651 1 ref |NP_196043 . 1 1 Wi phenylalanine ammonia- lyase 3 (PAL3) [Arabidopsis 
Length = 698 

Score = 323 bits (828), Expect = le-86 

Identities = 236/680 (34%), Positives = 341/680 (50%), Gaps = 28/680 (4%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S LE V++++ D V+L G +LT + +E R V S D++ 

Sbjct: 27 SHLEEVKKMVKDYRKGTVQLGGETLTIGQVAAVASGGPTV--ELSEEARGGVKASSDWVM 84 

Query: 109 AQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL 166 
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+ YG+TTGFG S+ RT+ +LQK LI + G+ T + NTL 

Sbjct: 85 E SMNRDTDT YGI TTGFGS S SRRRTDQGAALQKEL I R YLNAG I F ATG NEDDDRSNTL 140 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM+IRVN+L +G+S +R +LEA+T LN +ITP++PLRG+I+ASGDL PLSY 
Sbjct: 141 PRPATRAAMLIRWTLLQGYSGIRFEILEAITTLLNCKITPLLPLRGTITASGDLVPLSY 200 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMA 285 

IAG + G P+ + V G +1+ A EA L G+ + L PKEGL LVNGTAV + + +A 
Sbjct: 201 IAGFLIGRPNSR-SVGPSG--EILTALEAFKLAGVSSFFELRPKEGLALVNGTAVGSALA 257 

Query: 286 TXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGS 345 

+ E M G+ F + + HPGQ+E A + +L GS 

Sbjct: 258 STVLYDANILWFSEVASAMFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGS 316 

Query: 346 SFAXXXXXXXXXXXXXGILRQDRY PLRTSPQFLGPLVEDMMHAYSTLSLENNTTTD 401 

S + +QDRY LRTSPQ+LGP +E + A + E N+ D 

Sbjct: 317 SYVKEALHLHKIDPLQKP-KQDRYVLGYALRTSPQWLGPQIEVIRAATKMIEREINSVND 375 

Query: 402 NPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAiyiNRGLPSCL 461 

NPL+DV + HGGNFQ + + ++M+ TRLALA IGKL F Q TEL+N N GLPS L 
Sbjct: 376 N PL I DVS RNKA I HGGNFQGT P I GVAMDNTRL AL AS I GKLMF AQF T EL VNDF YNNGL P SNL 435 

Query: 462 A-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAE 520 

+ +PSL+Y KG ++ +A+Y SEL LANPVT V+ A NQ VNSL LIS+R TAE 
Sbjct: 436 SGGRNPSLDYGLKGAEVAMASYCSELQFLANPVTNHVESASQHNQDVNSLGLISSRTTAE 495 

Query: 521 ANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKK 580 

A +L L+ ++L QA DLR +E KK + ++ + L ++ + + 

Sbjct: 496 AWILKLMSTTYLVALCQAFDLRHLEEILKKAVNEWSHTAKSVL--AIEPFRKHDDILG 553 

Query: 581 ALNKRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAWKVASAEKAISL 640 

+N+ + D + +++PTT AEL 

Sbjct: 554 WNREYVFSYVDDPSSLTNPLMQKLRHVLFDKALAEPEGE-TDTVFRKIGAFEAELKFLL 612 

Query: 641 TREV-RNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNV 699 

+EV R R + A+ R+ LY FVR EL + + G + G + 

Sbjct: 613 PKEVERVRTEYENGTFNVANRIKKCRSYPLYRFVRNELETR LLTGEDVRS PGEDF 667 

Query: 700 SRIYEAIKDGRINHVLVKML 719 

+++ AI G++ L + L 
Sbjct: 668 DKVFRAISQGKLIDPLFECL 687 



□ > qi 1 3024362 | sp | Q43052 | PAL2_P0PKI Phenylalanine ammonia- lyase G2B 
gi [2118317 |pir[ |S60042 phenylalanine ammonia- lyase (EC 4.3.1.5) 2b - Japanese asp 
large-toothed aspen 

gi 1 1109641 [dbj I BAA0786Q . 1 1 phenylalanine ammonia-lyase [Populus kitakamiensis] 
Length = 710 

Score = 322 bits (826) , Expect = 2e-86 

Identities = 238/696 (34%), Positives = 351/696 (50%), Gaps = 37/696 (5%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G+ + S L+ V+ ++ + + W+L G +LT + +E RA 

Sbjct: 25 GMAAESLKGSHLDEVKRMIEEYRNPVVKLGGETLTIGQVTAIASRDVGVMVELSEEARAG 84 

Query: 100 VDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFS 157 
V S D++ + YGVTTGFG ++ RT+ LQK LI G+ F 
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Sbj ct : 


85 


Query : 


158 


Sbj ct : 


138 


Query: 


218 


Sbjct : 


198 


Query : 


276 


Sbj ct : 


255 


Ouerv : 


336 


Sbj Ct : 


314 


Query : 


396 


Sbjct : 


373 


Query : 


456 


Sbjct : 


433 


Query: 


515 


Sbjct: 


493 


Ouerv : 


572 


Sbj ct : 


553 


Query: 


627 


Sbjct: 


611 


Query: 


684 


Sbjct: 


665 



85 VKASSDWVMDSMSKGTDSYGVTTGFGATSHRRTKQGGELQKELIRFLNAGI FG 137 



+TLP R AM++R N+L +G+S +R +LEA+T +NH ITP +PLRG+I+A 



SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLV 275 
SGDL PLSYIAG +TG P+ K + E + A EA + G+ + L PKEGL LV 

SGDLVPLSYIAGLLTGRPNSKA- -VGPNGEPLTPA-EAFTQAGIDGGFFELQPKEGLALV 254 



NGTAV + +A+ E M G+ F + + HPGQ+ A 



+L GS++ +QDR+ LRTSPQ+LGPL+E + + 



N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 



GLPS L +PSL+Y KG +1 +A+Y SEL L T VQ AE NQ VNSL LIS 



+R+TAEA D+L L+ + L +VDLR +E + K K LP +L 



++ K + + + E +Y +P + +VE L++ N T + 



K+ S E+ + L +EV + R + A + R+ LY FVREELG 
-KIGSFEEELKTLLPKEVESARLEVENGNPAIPNRIKECRSYPLYKFVREELGT 664 



G + ++ G +++ AI G++ L++ L 



□ > gi [ 478740 |pir | |S28185 phenylalanine ammonia- lyase (EC 4.3.1.5) - rice 
Length = 716 

Score = 322 bits (824), Expect = 3e-86 

Identities = 200/507 (39%), Positives = 280/507 (55%), Gaps = 20/507 (3%) 

Query : 4 9 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ ++ D +V++ G SLT + D+ R RV S D++ 

Sbjct: 42 SHLDEWRWEDFRQRLVXIEGASLTIAQVAAVAAGAGDARVELDESARGRVKASSDWVM 101 

Query: 109 AQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL 166 

+ YGVTTGFG ++ RT++ LQ+ LI G T + L 

Sbjct: 102 NSMSEGTDSYGVTTGFGATSHRRTKEG-GLQRELIRFLNAGAFGTGTDG HVL 152 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 
PER AM++R+N+L +G+S +R +LEA+T LN +TP + PLRG+ 1 + ASGDL PLSY 
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Sbjct: 153 PAEATRAAMLVRINTLLQGYSGIRFEILEAITKLLNANVTPCLPLRGTITASGDLVPLSY 212 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASM 284 

IAG ITG + VV +G + + AEA + G+E L PKEGL +VNGTAV + + 

Sbjct: 213 IAGLITGRQN- SVAVAPDGRK- - VTAAEAFKIAGIEHGFFELQPKEGLAMVNGTAVGSGL 269 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ EM + + + + HPGQ+E A + +L G 

Sbjct: 270 ASTVLFEANVLAISPEVLSAVFCEVMTKPE--YTDHLTHKLKHHPGQIEAAAIMEHILEG 327 

Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

SS+ +QDRY LR +PQ+LGP +E + A + + E N+ DNPL 

Sbjct: 328 S S YMKLAKKLGELDPLMKP- KQDRYALRRAPQWLGPQI EVI PFATKS I EREINSVNDNPL 386 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-A 463 

•fDV + HGGNFQ + + + SM+ TRLALA IGKL F Q +EL+N N GLPS L+ 
Sbjct: 387 IDVSRGKALHGGNFQGTPIGVSMDNTRLALAAIGKLMFAQFSELVNDFYNNGLPSNLSGG 446 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL L NPVT VQ AE NQ VNSL LIS+R+TAEA D 
Sbjct: 447 RNPSLDYGFKGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDVNSLGLISSRKTAEAID 506 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFK 550 

+L L + + + L QA+DLR +E + K 
Sbjct: 507 ILKLMSSTFLIALCQAIDLRHLEENMK 533 



□ > qi 1 1172000 1 sp | P45731 [ PAL1_P0PKI Phenylalanine ammonia- lyase Gl 
gi | 485810 | dbj 1 BAA06337 . 1 1 phenylalanine ammonia- lyase [Populus kitakamiensis] 
Length = 682 

Score = 322 bits (824), Expect = 3e-86 

Identities = 235/684 (34%), Positives = 345/684 (50%), Gaps - 34/684 (4%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ ++ + + W+L G +LT + +E RA V S D+ + 

Sbjct: 9 SHLDEVKRMIEEYRNPVVKLGGETLTIGQVTAIASGHVGVMVELSEEARAGVXASNDWVM 68 

Query: 109 AQLQNSVYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPL 168 

+NS + VT GFG ++ +T+ LQK LI G+ F G + LP 

Sbjct: 69 DS - KNS - H AVTAGFGAT SHRKTKQGGELQKEL I RFLNVG I FGNGTESNHILPR 119 

Query: 169 EWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIA 228 

R AM++R N+L +G+S +R +LEA+T LNH ITP + PLRG+ 1 +ASGDL PL+YIA 
Sbjct: 120 SATRAAMLVRTNTLLQGYSGIRFEMLEAITKLLNHNITPCLPLRGTITASGDLVPLAYIA 179 

Query: 229 GAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVNGTAVSASMAT 286 

G +TG + K V G + + EA+G+ L PKEGL LVNGTAV + +A+ 

Sbjct: 180 GLLTGRHNSKA-VGPNGEP--LTSTEAFTQAGINGGFFELQPKEGLALVNGTAVGSGLAS 236 

Query: 287 XXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSS 346 

E M G+ F + + HPGQ+E A + +L GS + 
Sbjct: 237 MVLFEANVLAILSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSA 295 

Query: 347 FAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLD 406 

+ +QDRY LRTSPQ+LGPL+E + + + E N+ DNPL+D 

Sbjct: 296 YVKEAQKLLEIDPLQKP-KQDRYALRTSPQWLGPLIEVIRTSTKMIEREINSVNDNPLID 354 

Query: 407 VENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAED 465 
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V + GGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L + 
Sbjct: 355 VSRSKALQGGNFQGT PI GVSMDNTRLAI AS I GKLMF AQF SELVNDF YNNGL PSNLTGGRN 414 

Query: 466 PSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVL 525 

PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA D+L 
Sbjct: 415 PSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAVDIL 474 

Query: 526 SLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLD VNALALEVKK 580 

L + + L QAVDLR +E + K + + ++ L G + ++ K 

Sbjct: 475 KLMSTTFLVGLCQAVDLRHIEENLKNTVKNTVSQVAKRVLTMGFNGELHPSRLCEKDLLK 534 

Query: 581 ALNKRLEQTTTYDLEP- -RWHDAFSYATGTWE- -LLSSSPSANVTLTAVNAWKVASAEK 636 

+ +K E Y +P + +VE L++ N T + + E 

Sbjct: 535 LVDK--EHVFAYIDDPCSATYPLMQKLRQVLVEHALVNGERETNSTTSIFQKIRSFEEEL 592 

Query: 637 AISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETI 695 

L +EV + R + + R+ LY FVREELG + G + + + 

Sbjct: 593 KTLLPKEVESARLEVENGNPWPNRIKECRSYPLYKFVREELGT SLLTGEKVKSP 647 

Query: 696 GSNVSRIYEAIKDGRINHVLVKML 719 

G + +++ AI G++ L++ L 
Sbjct: 648 GEDFDKVFTAICAGKLMDPLLECL 671 



□ > gi 1 18539331 1 gb | AAL74336 . 1 1 phenylalanine ammonia- lyase [Pinus sylvestris] 





18539329 


gb 


AAL74335 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539327 


gb 


AAL74334 


1 | 


pheny 1 a 1 an i ne 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539325 


gb 


AAL74333 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539323 


gb 


AAL74332 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539319 


gb 


AAL74330 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539317 


gb 


AAL74329 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539315 


gb 


AAL74328 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539311 


gb 


AAL74326 


1| 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539305 


gb 


AAL74323 


1| 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539303 


gb 


AAL74322 


1| 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539301 


gb 


AAL74321 


1| 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539299 


gb 


AAL74320 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539297 


gb 


AAL74319 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539295 


gb 


AAL74318 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 


gi 


18539293 


gb 


AAL74317 


1 | 


phenylalanine 


ammonia- 


lyase 


[Pinus 


sylvestris] 



Length = 681 



Score = 321 bits (822), Expect = 6e-86 

Identities = 206/548 (37%), Positives = 304/548 (55%), Gaps = 22/548 (4%) 

Query: 27 SAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXX 86 

S + P + +R ++G +H +++ + + + +E G SLT 

Sbjct: 19 SGSDPLNWVRAAKAMEG- - SHFEEVKAMVDSYLGVKEIFIE - - GKSLTI SDVAAVARRSQ 74 

Query: 87 XXXXQNDDE I RARVDK S VDFLK AQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQ 144 

+ + ++RV++S +++ Q+ YGVTTGFG ++ RT LQK LI 

Sbjct: 75 VKVKLDAEAAKSRV^ESSNWVLTQMTKGTDTYGVTTGFGATSHRRTNQGAELQKELIRFL 134 

Query: 145 LCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHR 204 

GV +G+ EN L + R AM++R N+L +G+S +R +LE + LN 

Sbjct: 135 NAGV LGKCPENVLSEDTTRAAMLVRTNTLLQGYSGIRWDILETVEKLLNAG 185 

Query: 205 ITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAV 264 
+TP + PLRG + 1 + ASGDL PLSYIAG +TG P+ +V +G E M EA+ GLE 
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Sbjct: 186 LTPKL PLRGT I TASGDLVPL S YI AGLLTGR PNSRVRS - RDGI E - - MSGAEALKKVGLEK P 242 

Query: 265 V-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHD 323 

L PKEGL +VNGT+V A++A+ E M G+ P H 

Sbjct: 243 FELQPKEGLAIVNGTSVGAALASIVCFDANVLALLSEVISAMFCEVMNGKPEFTDPLTHK 302 

Query: 324 VCR PH PGQ VE VARNI RTLL S G S S F AXXXXXXXXXXXXXG I LRQDR Y PLRT S PQFLG PL VE 383 

+ + HPGQ+E A + +L GSS + +QDRY LRTSPQ+LGP VE 

Sbjct: 303 L-KHHPGQMEAAAIMEYVLDGSSYMKHAAKLHEMNPLQKP-KQDRYALRTSPQWLGPQVE 360 

Query: 384 DMMHAYSTL SLENNTTTDNPLLDVENKQTAHGGNFQAS AVS I SMEKTRLALAL I GKLNFT 443 

+ A + E N+ DNP++DV + HGGNFQ + + +SM+ RL+++ IGKL F 
Sbjct: 361 I I RS ATHMI ERE INS VNDNPVI DVARDKALHGGNFQGT P IGVSMDNLRL S I S AI GKLMF A 420 

Query: 444 QCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEM 502 

Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE 
Sbjct: 421 QFSELVNDYYNGGLPSNLSGGPNPSLDYGLKGAEIAMASYTSELLYLANPVTSHVQSAEQ 480 

Query: 503 GNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQ 562 

NQ VNSL L+SAR++AEA D+L L+L+++L QAVDLR +E + ++ + + 

Sbjct: 481 HNQDVNSLGLVSARKSAEAIDILKLMLSTYLTALCQAVDLRHLEENMLATVKQIVSQVAK 540 



Query: 563 
Sbjct: 541 



QHLGTGLD 570 
+ L TGL+ 
KTLSTGLN 548 



D > gi 1 18539321 1 gb | AAL74331 . 1 [ phenylalanine ammonia- lyase [Pinus sylvestris] 
Length =681 

Score = 320 bits (821), Expect = 8e-86 

Identities = 206/548 (37%), Positives = 304/548 (55%), Gaps = 22/548 (4%) 

Query: 27 SAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXX 86 

S + P + +R ++G +H + + + + + + +E G SLT 

Sbjct: 19 SGSDPLNWVRAAKAMEG- - SHFEEVKAMVDS YLGVKEI FI E- - GKSLT I SDVAAVARRSQ 74 

Query: 87 XXXXQNDDEIRARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQ 144 

+ + ++RV+ + S ++ + Q+ YGVTTGFG ++ RT LQK LI 

Sbjct: 75 VKVKLDAEAAKSRVEESSN\AATLTQMTKGTDTYGVTTGFGATSHRRTNQGAELQKELIRFL 134 

Query: 145 LCGVTPT S VS S F S VGRGLENTL PLEWRGAMVI RVNSLTRGH S AVRLWLEALTNFLNHR 204 

GV +G+ EN L + R AM++R N+L +G+S +R +LE + LN 

Sbjct: 135 NAGV LGKC PENVL S EDTTRAAMLVRTNTLLQGYSG IRWDI LETVEKLLNAG 185 

Query: 205 ITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAV 264 

+TP + PLRG + 1 + ASGDL PLSYIAG +TG P+ +V +G E M EA+ GLE 
Sbjct: 186 LTPKL PLRGT I TASGDLVPLSYI AGLLTGR PNSRVRS- RDGI E--MSGAEALKKVGLEKP 242 

Query: 265 V-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHD 323 

L PKEGL +VNGT+V A++A+ E M G+ P H 

Sbjct: 243 FELQPKEGLAIVNGTSVGAALASIVCFDANVLALLSEVISAMFCEVMNGKPEFTDPLTHK 302 

Query: 324 VCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVE 383 

+ + HPGQ+E A + +L GSS+ +QDRY LRTSPQ+LGP VE 

Sbjct: 303 L - KLH PGQME AAAIME YVLDGS S YMKHAAKLHEMNPLQK P - KQDRYALRTS PQWLGPQVE 360 

Query: 384 DMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFT 443 
+ A + E N+ DNP++DV + HGGNFQ + + +SM+ RL+++ IGKL F 
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Sbjct: 361 I IRSATHMIEREINSVNDNPVIDVARDKALHGGNFQGTPIGVSMDNLRLS I SAIGKLMFA 420 

Query: 444 QCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEM 502 

Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE 
Sbjct: 421 QFSELWDYYNGGLPSNLSGGPNPSLDYGLKGAEIAMASYTSELLYLANPVTSHVQSAEQ 480 

Query: 503 GNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQ 562 

NQ VNSL L+SAR++AEA D+L L+L+++L QAVDLR +E + ++ + + 

Sbjct: 481 HNQDVNSLGLVSARKSAEAIDILKLMLSTYLTALCQAVDLRHLEENMLATVKQIVSQVAK 540 

Query: 563 QHLGTGLD 570 

+ L TGL+ 
Sbjct: 541 KTLSTGLN 548 



□> gi | 18539309 1 gb | AAL74325 . 1 | phenylalanine ammonia- lyase [Pinus sylvestris] 
gi 1 18539307 ] gb I AAL74324 . 1 1 phenylalanine ammonia- lyase [Pinus sylvestris] 
Length = 681 

Score = 320 bits (821), Expect = 8e-86 

Identities = 206/548 (37%), Positives = 304/548 (55%), Gaps = 22/548 (4%) 

SAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXX 86 
S + P + +R ++G +H + + + + + + +E G SLT 



+ + ++RV++S +++ Q+ YGVTTGFG ++ RT LQK LI 



GV +G+ EN L + R AM++R N+L +G+S +R +LE + LN 

\GV LGKCPENVLSEDTTRAAMLVRTNTLLQGYSGIRWDILETVEKLLNAG 185 



+TP + PLRG + 1 + ASGDL PLSYIAG +TG P+ +V +G E M EA+ GLE 



L PKEGL +VNGT+V A++A+ E M G+ P H 



+ + HPGQ+E A + +L GSS+ +QDRY LRTSPQ+LGP VE 



+ A + E N+ DNP++DV + HGGNFQ + + +SM+ RL+++ IGKL F 



Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE 



NQ VNSL L+SAR++AEA D+L L+L+++L QAVDLR +E + ++ + + 



Query : 


27 


Sbjct: 


19 


Query : 


87 


Sbjct: 


75 


Query : 


145 


Sbjct: 


135 


Query : 


205 


Sbjct: 


186 


Query : 


265 


Sbjct: 


243 


Query : 


324 


Sbjct: 


303 


Query : 


384 


Sbjct: 


361 


Query : 


444 


Sbjct: 


421 


Query : 


503 


Sbjct: 


481 


Query: 


563 
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+ L TGL+ 
Sbjct: 541 KTLSTGLN 548 



□ > qi 1 129589 | sp | P14166 | PAL1_IP0BA Phenylalanine ammonia- lyase 
qi 1 168272 |gb| AAA33389 . 1 [ phenylalanine ammonia- lyase 
Length =707 

Score = 320 bits (820), Expect = le-85 

Identities = 236/693 (34%), Positives = 347/693 (50%), Gaps = 47/693 (6%) 

Query: 49 SQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLK 108 

S L+ V+ + + + + V+L G +LT + +E RA V S D+ + 

Sbjct: 29 S HLD EVKRMVAE FRK PAVKLGGETLTVAQVAR I ASRDNAVAVEL SE EARAGVKAS SDWVM 88 

Query: 109 AQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

+ YGVTTGFG ++ RT+ +LQK LI G+ + S +TL 
Sbjct: 89 DSMNKGTDSYGVTTGFGATSHRRTKQGGALQKELIRFLNAGIFGNATESC HTL 141 

Query: 167 PLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSY 226 

P R AM++R+N+L +G+S +R +LEA+T LNH ITP + PLRG+ 1 + ASGDL PLSY 
Sbjct: 142 PH S ATRAAMLVR INTLLQGYSG I RFE I LEA I TKLLNHNI T PCL PLRGT I T ASGDLVPL S Y 201 

Query: 227 I AG A I TGH PD VK VHVLH EGT EKIMFAREAI SLFGLEAWLGPKEGLGLVNGTAVSA 282 

I AG ITG P+ K + T E + +R +F V P++GL + + 

Sbjct: 202 IAGLITGRPNSKAVGPNGETLNAEEALRLSRSGRRIFR VASPRKGLPSLMAPPLVL 257 

Query: 283 SMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

MA+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 258 GMASMVLFEAIWLAVLSEVLSAIFAEVMNGKP-EFTDH^ 316 

Query: 343 SGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 402 

GSS+ +QDRY LRTSPQ+LGP +E + A + E N+ DN 

Sbjct: 317 DGSSYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDN 375 

Query: 403 PLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL- 461 

PL+DV + HGGNFQ + + +SM+ +RLALA IGKL F Q +EL+N N GLPS L 
Sbjct: 37 6 PLIDVARSKALHGGNFQGTPIGVSMDNSRLALASIGKLLFAQFSELVNDYYNNGLPSNLT 435 

Query: 462 AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEA 521 

A +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TAEA 
Sbjct: 436 AGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTAEA 495 

Query: 522 NDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA-LALEVKK 580 

DVL L+ +++L QA+DLR +E + + + + ++ L G + A +K 

Sbjct: 496 VDVLKLMSSTYLVALCQAIDLRFLEENLRNAVKNAVTQVAKRTLTVGANGELHPARFCEK 555 

Query: 581 ALNKRLEQ TTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNAW 629 

L + +++ + Y L + A VL++T T+ + 

Sbjct: 556 DLLRWDREYVF AYADDPC S ANYPLMQKLRQAL VDH ALQNGENEKNTGT S I - FL 608 

Query: 630 KVASAEKAIS--LTREVR-NRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDV 686 

KVA+ E + L +EV R + A + R+ LY FVRE LG ++ 
Sbjct: 609 KVAAFEDELKAVLPKEVEAARIAVESGNPAIPNRIKECRSYPLYKFVREGLGT EL 663 

Query: 687 FVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

G + + G +++ A+ +G I L++ L 
Sbjct: 664 LTGEKVRSPGEECDKVFTAMCEGSIIDPLLECL 696 
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□ > qi 1 129586 | sp [ P19143 | PAL3_PHAVU Phenylalanine ammonia- lyase class III 
qi | 81878 |pir | |S04128 phenylalanine ammonia-lyase (EC 4.3.1.5) class III - kidney 
Length = 710 

Score = 320 bits (820), Expect = le-85 

Identities = 231/691 (33%), Positives = 347/691 (50%), Gaps = 44/691 (6%) 

Query: 49 SQLEIVQELLSDPTDDWELSG-YSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFL 107 

S LE V+ + + + + + V+ + G +LT + R VD S + + 

Sbjct: 34 SHLEEVKGMVAEYREAVIHVGGGETLTVSKVAAVANQYLQAKVDLSESAREGVDSSCKWI 93 

Query: 108 KAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENT 165 

+ + YGVTTGFG + + + +T++ ++LQK ++ C + F L +T 

Sbjct: 94 VDNIDKGIPIYGVTTGFGANSNRQTQEGLALQKEMVRFLNCAI FGYQTELSHT 146 

Query: 166 LPLEVVRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGS I SASGDLSPLS 225 

LP R AM++RVN+L +G+S +R +LEA+T LNH +TPI +PLRG+ I +ASGDL PLS 
Sbjct: 147 LPKSATRAAMLVRVNTLLQGYSGIRFEILEAITKLLNHNVTPILPLRGTITASGDLIPLS 206 

Query: 226 YI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSAS 283 

YIA + G + K V G + A+EA L G+ + L PKEGL LVNGTAV + 

Sbjct: 207 YIAALL IGRRNSKA-VGPSGES --LNAKEAFHLAGVDGGFFELK PKEGL ALVNGTAVGSG 263 

Query: 284 MATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLS 343 

+A+ E M G+ IH + + HPGQ+E A + +L 

Sbjct: 264 VASMVLFEANILALLAEVLSAVFAEVMQGKPEFTDHLIHKL-KYHPGQIEAAAIMEHILD 322 

Query: 344 GSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

GSS+ R+DRY L TSPQ+LGP +E + + + + E N+ DNP 

Sbjct: 323 GSSYVKNAKLQQPDPLQKP--RKDRYALVTSPQWLGPQIEIIRFSTKSIEREINSVNDNP 380 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA- 462 

L+DV + GGNFQ + + +SM+ RLA+A IGKL F Q TEL N N GLPS L+ 
Sbjct: 381 LIDVTRNKAVSGGNFQGTPIGVSMDNARLAVASIGKLIFAQFTELANDLYNNGLPSNLSV 440 

Query: 463 AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAN 522 

+PSL+Y K ++ +AAY SEL +LANPVT+ VQ E NQ VNSL LISA +T EA 
Sbjct: 441 GRNPSLDYGFKASEVAMAAYCSELQYLANPVTSHVQSTEQHNQDVNSLGLISALKTVEAI 500 

Query: 523 DVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGT--GLDVNALAL E 577 

++L L+ +++L QA+DLR +EFK +++LT +N E 

Sbjct: 501 EILKLMSSTYLVALCQAIDLRHLEEIFKNTVKNTVSRVALKTLTTEDKEETNPFRFSEEE 560 

Query: 578 VKKALNKRL EQTTT YDLEPRWHDA- F S YATGT WELL S S S P S ANVTLT AVNAW 629 

+ K + + + Y L P+ + A +V+ NV+L 
Sbjct: 561 LLKWDREYVFSYIDDPLNVRYPLMPKLKQVLYEQAHTSVIN DKNVSLLVFEKI 614 

Query: 630 KVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFV 688 

E L +EV + R + A + R+ LY FVREELG++ G+ + 

Sbjct: 615 GAFEDELKSLLPKEVESARVAYENGNPATPNRIKECRSYPLYKFVREELGIRLLTGEKAL 674 

Query: 689 GVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+E ++Y A+ +1 +++ L 

Sbjct: 675 SPDEE FEKVYTAMCQAKIIDPILECL 700 
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□ > qi|228615|prf | |1807329B Phe ammonia lyase 
Length = 711 

Score = 320 bits (820), Expect = le-85 

Identities = 231/691 (33%), Positives = 347/691 (50%), Gaps = 44/691 (6%) 

Query: 49 SQLEIVQELLSDPTDDWELSG-YSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFL 107 

S LE V+ + +++ + V+ + G +LT + R VD S + + 

Sbjct: 34 SHLEEVKGMVAEYREAVIHVGGGETLTVSKVAAVANQYLQAKVDLSESAREGVDSSCKWI 93 

Query: 108 KAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENT 165 

+ + YGVTTGFG +++ +T+ + ++LQK + + C + F L +T 

Sbjct: 94 VDNI DKG I P I YGVTTGFGANSNRQTQEGL ALQKEMVRFLNC AI FGYQTELSHT 146 

Query: 166 LPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLS 225 

LP R AM++RVN+L +G+S +R +LEA+T LNH +TPI+PLRG+I+ASGDL PLS 
Sbjct: 147 LPKSATRAAMLVRVNTLLQGYSGIRFEILEAITKLLNHNVTPILPLRGTITASGDLIPLS 206 

Query: 226 YI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSAS 283 

YIA + G + K V G + A+EA L G++ L PKEGL LVNGTAV + 

Sbjct: 207 YIAALLIGRRNSKA-VGPSGES--LNAKEAFHLAGVDGGFFELKPKEGLALVNGTAVGSG 263 

Query: 284 MATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLS 343 

+A+ E M G+ IH + + HPGQ+E A + +L 

Sbjct: 264 VASMVLFEANILALLAEVLSAVFAEVMQGKPEFTDHLIHKL-KYHPGQIEAAAIMEHILD 322 

Query: 344 GSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

GSS+ R+DRY L TSPQ+LGP +E + + ++ E N+ DNP 

Sbjct: 323 GSSYVKNAKLQQPDPLQKP--RKDRYALVTSPQWLGPQIEIIRFSTKSIEREINSVNDNP 380 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA- 462 

L+DV + GGNFQ + + +SM+ RLA+A IGKL F Q TEL N N GLPS L+ 
Sbjct: 381 L I DVTRNKAVSGGNFQGT P IGVSMDNARLAVAS IGKL I F AQFTELANDL YNNGL P SNL S V 440 

Query: 463 AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAN 522 

+PSL+Y K ++ +AAY SEL +LANPVT+ VQ E NQ VNSL LISA +T EA 
Sbjct: 441 GRNPSLDYGFKASEVAMAAYCSELQYLANPVTSHVQSTEQHNQDVNSLGLISALKTVEAI 500 

Query: 523 DVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGT--GLDVNALAL E 577 

++L L+ +++L QA+DLR +EFK +++LT +N E 

Sbjct: 501 EILKLMSSTYLVALCQAIDLRHLEEIFKNTVKNTVSRVALKTLTTEDKEETNPFRFSEEE 560 

Query: 578 VKKALNKRL EQTTT YDLE PRWHD A - F S YATGT WELL S S S PS ANVTLTAVNAW 629 

+ K + + + Y L P+ + A +V+ NV+L 
Sbjct: 561 LLKWDREYVFSYIDDPL3WRYPLMPKLKQVLYEQAHTSVIN DKNVSLLVFEKI 614 

Query: 630 KVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFV 688 

E L +EV + R + A + R+ LY FVREELG++ G+ + 

Sbjct: 615 GAFEDELKSLLPKEVESARVAYENGNPATPNRIKECRSYPLYKFVREELGIRLLTGEKAL 674 

Query: 689 GVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+E ++Y A+ +1 +++ L 

Sbjct: 675 SPDEE FEKVYTAMCQAKIIDPILECL 700 



□ > gi 1 18539313 | gb | AAL74327 . 1 1 phenylalanine ammonia-lyase [Pinus sylvestris] 
Length = 681 
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Score = 318 bits (815) , Expect = 4e-85 

Identities = 205/548 (37%), Positives = 303/548 (55%), Gaps = 22/548 (4%) 



Query: 


27 


SAAGPTSALRRTPGLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXX 


86 






S + P + +R ++G +H +++ + + + +E G SLT 




Sbjct : 


19 


SGSDPLNWVRAAKAMEG- - SHFEEVKAMVDSYLGVKEIFIE- - GKSLTIS D VAAVARR S Q 


74 


Query : 


87 


XXXXQNDDE I RARVDK SVDFLKAQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQK AL I EHQ 


144 






+ + ++RV++S +++ Q+ YGVTTGFG ++ RT LQK LI 




Sbjct: 


75 


WVKLDAEAAKSRVEESSNWVLTQMTKGTDTYGVTTGFGATSHRRTNQGAELQKELIRFL 


134 


Query: 


145 


LCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHR 


204 






GV +G+ EN L + R AM++R N+L +G+S +R +LE + LN 




Sbjct: 


135 


NAGV LGKCPENVLSEDTTRAAMLVRTNTLLQGYSGIRWDILETVEKLLNAG 


185 


Query : 


205 


ITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAV 


264 






+TP +PLRG+I+ASGDL PLSYIAG +TG P+ +V +G E M EA+ GLE 




Sbjct: 


186 


LTPKLPLRGTITASGDLVPLSYIAGLLTGRPNSRVRS-RDGIE--MSGAEALKKVGLEKP 


242 


Query: 


265 


V-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHD 


323 






L PKEGL + NGT+V A++A+ E M G+ P H 




Sbjct: 


243 


FELQPKEGLAIGNGTSVGAALASIVCFDANVLALLSEVISAMFCEVMNGKPEFTDPLTHK 


302 


Query : 


324 


VCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVE 


383 






+ + HPGQ+E A + +L GSS+ +QDRY LRTSPQ+LGP VE 




Sbjct: 


303 


L - KHH PGQME AAAIME YVLDGS S YMKH AAKLHEMNPLQK P - KQDR YALRTS PQWLGPQVE 


360 


Query : 


384 


DMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFT 


443 






+ A + E N+ DNP++DV + HGGNFQ + + +SM+ RL+ + + IGKL F 




Sbjct: 


361 


IIRSATHMIEREINSVNDNPVIDVARDKALHGGNFQGTPIGVSMDNLRLSISAIGKLMFA 


420 


Query : 


444 


QCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEM 


502 






Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE 




Sbjct: 


421 


QFSELVNDYYNGGLPSNLSGGPNPSLDYGLKGAEIAMASYTSELLYLANPVTSHVQSAEQ 


480 


Query : 


503 


GNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQ 


562 






NQ VNSL L+SAR++AEA D+L L+L+++L QAVDLR +E + ++ + + 




Sbjct: 


481 


HNQDVNSLGLVSARKSAEAIDILKLMLSTYLTALCQAVDLRHLEENMLATVKQIVSQVAK 


540 


Query : 


563 


QHLGTGLD 57 0 








+ L TGL+ 




Sbjct: 


541 


KTLSTGLN 548 





□ > gi 1 44889624 1 gb | AAS48 415 . 1 1 phenylalanine lyase [Allium cepa] 
Length = 708 

Score = 317 bits (811), Expect = le-84 

Identities = 203/512 (39%), Positives = 279/512 (54%), Gaps = 19/512 (3%) 

Query: 40 GLDGHAAHQSQLEIVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

G A S LE V+ ++++ + V+L G +L D+ R 

Sbjct: 24 GAAAKAMSGSHLEEvTCRMVTJEYREKSVTCLEGATLK^ 82 

Query: 100 VDK SVDFLKAQLQNS V- - YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVTPTSVSSFS 157 

V S D++ + YGVTTGFG ++ RT++ V+LQ LI G+ + S 

Sbjct: 83 VKASSDWVMDSMCKGTDSYGVTTGFGATSHRRTKNGVALQNELIRFLNAGIFGSPNSG-- 140 

Query: 158 VGRGLENTLPLEWRGAMVI RVNSLTRGH S AVRLWLEALTNFLNHRI TPI VPLRGS I S A 217 
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N+LP R AM++RVN+L +G+S +R +LE++T LN ITP +PLRG+I+A 
Sbjct: 141 NSLPSTTTRAAMLVRVNTLLQGYSGIRFEILESITRLLNANITPCLPLRGTITA 194 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLV 275 

SGDL PLSYIA +TG P+ K V + T ++ EA L G+ + L PKEGL LV 
Sbjct: 195 SGDLVPLSYIAALLTGRPNSK-SVTSDNT--LLTPSEAFQLAGITSGFFQLQPKEGLALV 251 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 252 NGTAVGSGLASIVLYETNVLAVLAEVMSALFCEVMQGKP-EFTDHLTHKLKHHPGQIEAA 310 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GSS+ +QDRY LRTSPQ+LGP +E + A + + E 

Sbjct: 311 AIMEH I LEGS S YMKMAKKLHDTDPLQKP - KQDRYALRTS PQWLGPQ I EVI RAATK S I ERE 369 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + + SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 370 INSWDNPLIDVSRNKAVHGGNFQGTPIGVSMDNTRLAVAAIGKLMFAQFSELVNDFYNN 429 

Query: 456 GLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLPS L +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS 
Sbjct: 430 GLPSNLTGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLIS 489 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

AR+T EA +L L+ +■ L QA+DLR +E 
Sbjct: 490 ARKTEEAVTILKLMSTTFLVALCQAIDLRHLE 521 



□ > gi |32491955|gb] AAP85251 . 1 1 phenylalanine ammonia- lyase .[Pinus pinaster] 
Length = 727 

Score = 313 bits (803), Expect = 9e-84 

Identities = 228/677 (33%), Positives = 339/677 (50%), Gaps = 52/677 (7%) 

Query: 66 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV YGVTT 120 

V + G SLT + +ARVD+S + + + LQN + YGVTT 
Sbjct: 68 VS I EGKSLTI ADVTAVARRPEAKVRLDAVS AKARVDES SNWV LQNMLKGTDTYGVTT 124 

Query: 121 GFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVN 180 

GFG ++ RT LQK LI GV N LP E R AM++R N 

Sbjct: 125 GFGATSHRRTNQGAELQKELIRFLNSGVLTEG NILPQETTRAAMLVRTN 173 

Query: 181 SLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVH 240 

+L +G+S +R +LE + LN I P +P++G+IS+SGDL PLSYIAG ITG P+ + 
Sbjct: 174 TLMQGYSGIRWEILETIQKLLNAGIIPKLPVKGTISSSGDLVPLSYIAGFITGRPNSRAR 233 

Query: 241 VLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXX 299 

+ +G E + A EA+ G+E L PKEGL +V G + A++A+ 
Sbjct: 234 CI-DGKE--LGALEALQQIGVEKPFELQPKEGLAIVTGPRLGAALASIVCFDANIICIAA 290 

Query: 300 XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 359 

E M+G+ P H + + HP Q+E A + +L GSS+ 

Sbjct: 291 EVLS AMFCEVMLGKPEFTDPLTHRL - KHHPAQMEAAAIMEYVLDGS S YMKNAAKKHEMNP 349 

Query: 360 XXGI LRQDRYPLRT S PQFLGPLVEDMMH AY STL SLENNTTTDNPLLDVENKQT AHGGNFQ 419 

+QDRY LRTSPQ+LGP +E + A + E N+ DNP++DV + HGGNFQ 
Sbjct: 350 LQKP - KQDRYALRTS PQWLGPQ I EVI RS ATHMI QRE INSVNDNPVI DVARDKALHGGNFQ 408 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIH 478 
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+ + +SM+ RLALA IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 
Sbjct: 409 GTPIGVSMDNLRLALAAIGKLMFAQFSELVNDYYNGGLPSNLSGGPNPSLDYGFKGAEIA 468 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAWSLALISARRTAEANDVLSLLLASHLYCTLQ 538 

+A+Y SEL +LA+PVTT VQ AE NQ VNSL LISAR++AEA D+L+L+++++L Q 
Sbjct: 469 MAS YT SELL YL AS PVTTHVQSAEQHNQDVNSLGL I S ARKS AE AI D I LNLMVST YLL ALC Q 528 

Query: 539 AVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTT 590 

A DLR +E+ +++++LT N L + KLQ 
Sbjct: 529 AADLRHLEENMLSTVKHWSHVAKKTLSTH NGELLT AGRFC EKDLLQ AVENLHVF AY 585 

Query: 591 TYDLEPRWHDAF - S YATGTWELLSS S PS ANVTLTAVNAWKVAS AEKAI SLTR 642 

Y L + ++A + + + + S+ + A++ E+ + 

Sbjct: 586 VDDPCNENYPLMQQLRQVLVAHALTETAQIQTQTQSS--IFNKIPAFEKELKEQMEAEIG 643 

Query: 643 EVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRI 702 

R +++ + + + R+ LY F R +LG Q GD + + G + ++ 

Sbjct: 644 RARQDYYERGVAGSIPNRIQECRSFPLYDFARSQLGTQLLSGD RVTSPGEYIEKV 698 

Query: 703 YEAIKDGRINHVLVKML 719 

Y I+DG+I L K L 
Sbjct: 699 YTGIRDGKI I SPLFKCL 715 



□ > gi 1 32491953 | gb| AAP85250 . 1 1 phenylalanine ammonia- lyase [Pinus pinaster] 
Length = 727 

Score = 312 bits (800), Expect = 2e-83 

Identities = 227/677 (33%), Positives = 339/677 (50%), Gaps = 52/677 (7%) 

Query: 66 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV YGVTT 120 

V + G SLT + +ARVD+S + + + LQN + YGVTT 
Sbjct: 68 VSIEGKSLTIADVTAVARRPEAKVRLDAVSAKARVDESSNWV LQNMLKGTDTYGVTT 124 

Query: 121 GFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVN 180 

GFG ++ RT LQK LI GV N LP E R AM++R N 

Sbjct: 125 GFGATSHRRTNQGAELQKELIRFLNSGVLTEG NILPQETTRAAMLVRTN 173 

Query: 181 SLTRGH S AVRL WLE ALTNFLNHR I T P I VPLRG S I S ASGDL S PL S YI AGAI TGH PDVKVH 240 

+L +G+S +R +LE + LN I P +P++G+IS+SGDL PLSYIAG ITG P+ + 
Sbjct: 174 TLMQGYSGIRWEILETIQKLLNAGIIPKLPVKGTISSSGDLVPLSYIAGFITGRPNSRAR 233 

Query: 241 VLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXX 299 

+ +G E + A EA+ G+E L PKEGL +V G + A++A+ 
Sbjct: 234 CI-DGKE--LGALEALQQIGVEKPFELQPKEGLAIVTGPRLGAALASIVCFDANIICIAA 290 

Query: 300 XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 359 

E M+G+ P H + + HP Q+E A + +L GSS+ 

Sbjct: 291 EVLSAMFCEVMLGKPEFTDPLTHRL-KHHPAQMEAAAIMEYVLDGSSYMKNAAKKHEMNP 349 

Query: 360 XXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQ 419 

+QDRY LRTSPQ+LGP +E + A + E N+ DNP++DV + HGGNFQ 
Sbjct: 350 LQK P - KQDRYALRT S PQWLGPQI EVIRS ATHMI QRE INS VNDNPVI DVARDKALHGGNFQ 408 

Query: 420 ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIH 478 

+ + +SM+ RLALA IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 
Sbjct: 409 GT P IGVSMDNLRLAL AAI GKLMF AQF SELVND YYNGGL P SNL SGGPNPSLDYGFKGAE I A 468 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQ 538 
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+A+Y SEL +LA+PVTT VQ AE NQ VNSL LISAR++AEA D+L+L+++++L Q 
Sbjct: 469 MAS YT S ELL YL AS PVTTHVQ S AEQHNQDVNSLGL I S ARK S AEAI D I LNLMVST YLLALC Q 528 

Query: 539 AVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTT 590 

A DLR +E+ +++++LT N L + KLQ 
Sbjct: 529 AADLRHLEENMLSTVKHWSHVAKKTLSTH NGELLT AGRFC EKDLLQ AVENLHVF AY 585 

Query: 591 TYDLEPRWHDAF - SYATGTWELLS S S PSANVTLTAVNAWKVASAEKAI SLTR 642 

Y L + + +A + + + + S+ + A++ ++ + 

Sbjct: 586 VDDPCNENYPLMQQLRQVLVAHALTETAQIQTQTQSS- - IFNKIPAFEKELKDQMEAEIG 643 

Query: 643 EVRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRI 702 

R + + + + + + R+ LY F R +LG Q GD + + G + ++ 

Sbjct: 644 RARQDYYERGVAGSIPNRIQECRSFPLYDFARSQLGTQLLSGD RVTSPGEYIEKV 698 

Query: 703 YE AI KDGR INHVL VKML 719 

Y I+DG+I L K L 
Sbjct: 699 YTGIRDGKIISPLFKCL 715 



□ > gi 1 1220270 | emb | CAA34715 . 1 [ unnamed protein product [Petroselinum crispum] 
Length = 580 

Score = 310 bits (793), Expect = le-82 

Identities = 212/575 (36%), Positives = 303/575 (52%), Gaps = 27/575 (4%) 

Query: 159 GRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISAS 218 

G G +NTLP R AM++R+N+L +G+S +R +LEA+T FLN ITP +PLRG+I+AS 
Sbjct : 8 GNGSDNTLPHSATRAAMLVRINTLLQGYSGIRFEILEAITKFLNQNITPCLPLRGTITAS 67 

Query: 219 GDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLVN 276 

GDL PLSYIAG +TG P+ K T 1+ EA L G+E L PKEGL LVN 

Sbjct : 68 GDLVPLSYIAGLLTGRPNSKAV GPTGVILSPEEAFKLAGVEGGFFELQPKEGLALVN 124 

Query: 277 GTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVAR 336 

GTAV + MA+ E M G+ F + + HPGQ+E A 

Sbjct: 125 GTAVGSGMASMVTjFEANILAVLAEVMSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAA 183 

Query: 337 NIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLEN 396 

+ +L GS++ +QDRY LRTSPQ+LGP +E + + + E 

Sbjct: 184 IMEHILDGSAYVKAAQKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRSSTKMIEREI 242 

Query: 397 NTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRG 456 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N G 
Sbjct: 243 NS VNDNPL I DVSRNKAIHGGNFQGT P IGVSMDNTRLAI AAIGKLMF AQF S ELVNDF YNNG 3 02 

Query: 457 LPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISA 515 

LPS L+ . +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LIS+ 
Sbjct: 303 LPSNL SGGRNPSLD YGFKGAE I AMAS YC S ELQFLANPVTNHVQS AEQHNQDVNSLGL I S S 362 

Query: 516 RRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALA 575 

R+T+EA ++L L+ + L QA+DLR +E + K + ++ ++ L G++ 
Sbjct: 363 RKTSEAVEILKLMSTTFLVGLCQAIDLRHLEENLKSTVKNTVSSVAKRVLTMGVNGE 419 

Query: 576 LEVKKALNKRLEQTTTYDLEPRWHDAFSYAT GTWELLSSSPSANVTLTAVN 627 

L + KL+ + +D AT T+VE + L+ 

Sbjct: 420 LH P S RFC EKDLLRWDRE YI FAY I DD PC S AT YPLMQKLRQTLVEH ALKNGDNERNL S T S I 479 

Query: 628 AWKVASAEKAI S - -LTREVRN- RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRG 684 
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K+A+ E + L +EV + R + A + R+ LY FVR+ELG 
Sbjct: 480 FQKIATFEDELKALLPKEVESARAALESGNPAIPNRIEECRSYPLYKFVRKELGT 534 

Query: 685 DVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ G + + G +++ A+ G I L++ L 
Sbjct: 535 EYLTGEKVTSPGEEFEKVFIAMSKGEIIDPLLECL 569 



□ > gi 1 1171999 | sp | P45727 1 PALY_PERAE Phenylalanine ammonia-lyase 
gi I 563243 1 gb| AAA51873 . 1 1 phenylalanine ammonia lyase 
Length = 620 

Score = 309 bits (791), Expect = 2e-82 

Identities = 220/618 (35%), Positives = 319/618 (51%), Gaps = 33/618 (5%) 

YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 
YGVTTGFG + + RT+ +L K LI G+ T+ S +TL R AM 

YGVTTGFGATSHRRTKQGGALHKELIRFLNAGIFGTNGES GHTLAPSATRAAM 63 

VI RVNSLTRGH S AVRL WLEALTNFLNHR I T P I VPLRGS I S ASGDLS PL S YI AG AI TGH P 23 5 
+ +R+N+L +G+S +R +LEA+T+ LNH ITP + PLRG + 1 + ASGDL PLSYIAG +TG P 
LVRINTLLQGYSGIRFEILEAITSLLNHSITPCLPLRGTITASGDLVPLSYIAGMLTGRP 123 

DVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVS ASMATXXXXXXX 293 
+ K +G E + A EA L G+ + L PKEGL LVNGTAV + +A+ 



E M G+ F + + HPGQ+E A + +L GSS+ 



Query : 


116 


Sbjct: 


11 


Query: 


176 


Sbjct: 


64 


Query: 


236 


Sbjct: 


124 


Query : 


294 


Sbjct: 


181 


Query: 


354 


Sbjct: 


240 


Query : 


414 


Sbjct: 


300 


Query : 


473 


Sbjct: 


360 


Query : 


533 


Sbjct: 


420 


Query : 


587 


Sbjct: 


477 


Query : 


643 


Sbjct: 


537 


Query: 


702 


Sbjct: 


592 



LRTSPQ+LGP +E + +A ++ E N+ DNPL+DV 



HG NFQ + + +SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y 



586 



QA+DLR +E + K + + ++ L G++ L + K L 



+ P + +VE L + + + + + E L + 



EV + R + A + R+ LY FVREEL + + G + + G + 

EVESARIELERGNSAIPNRIKECRSYPLYKFVREEL KTSLLTGEKVRSPGEEFDK 591 

IYEAIKDGRINHVLVKML 719 
++ AI G++ L++ L 
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□ > qi | 2118318 | pir | |S60043 phenylalanine ammonia- lyase (EC 4.3.1.5) 4 - Japanese as 
large-toothed aspen (fragment) 
Length =582 

Score = 308 bits (788), Expect = 5e-82 

Identities = 211/569 (37%), Positives = 299/569 (52%), Gaps = 29/569 (5%) 

Query: 159 GRGL ENT - - L PL EWRG AMVT R VN S LTRGH S AVRL WL E ALTNFLNHR I T P I VPLRG SIS 216 

G G E+T LP R AM++R+N+L +G+S +R +LEA+T LNH ITP +PLRG+I+ 
Sbjct: 8 GNGTESTHTLPHSASRAAMLVRINTLLQGYSGIRFEILEAITKLLNHNITPCLPLRGTIT 67 

Query: 217 ASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--VVLGPKEGLGL 274 

ASGDL PLSYIAG +TG P+ K V G + M A EA +L G+ L PKEGL L 

Sbjct: 68 ASGDLVPLSYI AGLLTGRPNSKA- VGPNG- - ETMAAAEAFTLAGINGGFFELQPKEGLAL 124 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + +A+ E M G+ F + + HPGQ+E 

Sbjct: 125 VNGTAVGSGLASMVLFETNVLAILSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEA 183 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GSS+ +QDRY LRTSPQ+LGPL+E + + + 

Sbjct: 184 AAVMEHILDGSSYVKAAQKLHEIDPLQK-PKQDRYALRTSPQWLGPLIEVIRTSTKMIER 242 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + + SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 243 EINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIASIGKLMFAQFSELVNDYYN 302 

Query: 455 RGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALI 513 

GLPS L +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LI 
Sbjct: 303 NGL P SNLTGGRNP SLDYGFKGAE I AMAS YC S ELQFLANPVTNHVQ S AEQHNQDVNSLGL I 362 

Query: 514 SARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNA 573 

SAR+TAEA ++L+++ + L QA+DLR +E+K ++++LG+ 
Sbjct: 363 SARKTAEAVE I LNVMSTTWLVALCQAI DLRH I EENLKNTVKNTVSQVAKRVLTMGFNGE - 421 

Query: 574 LALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWE LLSSSPSANVTL 623 

L + KL+ + +D AT + + + L++ N + 

Sbjct: 422 --LHPSRFCEKDLLKWDREYVFTYIDDPCSATYPLMQKLRQVLVDHALMNGEKEQNSST 479 

Query: 624 TAVNAWKVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQAR 682 

+ E I L +EV + R + A + R+ LY FVREELG 

Sbjct: 480 SIFQKIGAFEEELKILLPKEVESARLELENGNPAIPNRITDRRSYPLYKFVREELGTV-- 537 

Query: 683 RGDVFVGVQQETIGSNVSRIYEAIKDGRI 711 

+ G + + G +++ AI G++ 
Sbjct: 538 LLTGEKVGSPGEEFDKVFTAICAGKL 563 



□ > gi | 58618154 | gb | AAW80643 . 1 1 phenylalanine ammonia lyase [Blechnum spicant] 
Length = 745 

Score = 300 bits (767), Expect = le-79 

Identities = 233/676 (34%), Positives = 342/676 (50%), Gaps = 36/676 (5%) 

Query: 53 IVQELLSDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQ 112 
+V+E L T +W L G LT ++ + +ARVD+S D++ L+ 
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Sbjct: 48 MVREFLD - - TKEW- LRGSGLTVGQVAAVTDRVG I HVALDEADAKARVDE S ADWV LK 101 

Query: 113 NS VYGVTTGFGG S - ADTRTED AVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PLEW 171 

N V TTGFG S A+ + A+ Q A + +++L V + LP + V 

Sbjct: 102 N-VGKFTTGFGASSANPSSSGALISQAADLQNELIRFLNAGVIGHD DVCLPPKFV 155 

Query: 172 RGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAI 231 

+ +M+IR N+L +G S +R +L+AL + + I P +PLRGS++ASGDL PL+YIA + 
Sbjct: 156 KASMLIRANTLLQGFSGIRWEILDALAKLVSAHILPKI PLRGSLTASGDLI PLAYIAALL 215 

Query: 232 TGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMATXXXX 290 

G P+ + + +G E + A A+ L G++A L PKEG+ LVNGT V +++A 
Sbjct: 216 IGRPNC-IALTPQGEE--IRAIAALKLAGIDAPFQLLPKEGIALVNGTTVGSAVAAKVCF 272 

Query: 291 XXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXX 350 

E M G+ P H + + HPGQ+E A + LL GSS+ 

Sbjct: 273 DANVLVLLAEVLSALFCEVMQGKPEFTDPLTHQL-KHHPGQIEAAAVMEYLLEGSSYMRA 331 

Query: 351 XXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENK 410 

+QDRY LRTSPQ+LGP VE + A ++ E N+ DNPL+DV 
Sbjct: 332 AAKLNATNPLSKP-KQDRYALRTSPQWLGPQVEVIRAATHSIEREINSVNDNPLIDVSRN 390 

Query: 411 QTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLN 469 

GGNFQ + + +SM+ R+A+A IGKL F Q +EL+ N GLPS L+ D SL+ 
Sbjct: 391 LLLKGGNFQGTPIGVSMD3STMRIAVAAIGKLMFAQFSELVCDYYNSGLPSNLSGGPDLSLD 450 

Query: 470 YHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLL 529 

Y KG +1 +AAY SEL +LANPVTT VQ AE N+ VNSL LI+AR+TAEA D+L L+ 
Sbjct: 451 YSFKGAEIAMAAYCSELQYLANPVTTHVQSAEQHNEDVNSLGLIAARKTAEAVDILKLMS 510 

Query: 530 ASHLYCTLQAVDLRAMELDFKKQFDPLLPTLL QQHLGTGLDVNALALEVKKALN 583 

+ + L QAVDLR ME + LL + + H GT ++ L E+ K + 

Sbjct: 511 STFLIALCQAVDLRHMEETMQAWKHLLTDAIKATLYTENHEGTMPNLGFLEGELMKWE 570 

Query: 584 KRLEQTTT YDLE PRWHDAF S YATGTWELL S S S PS ANVTLT AVNAWKVAS AEKAI SLTRE 643 

+ + + + T+VE S + A ++ + RE 

Sbjct: 571 YQPIFSYIDNPSNPNYALMMQLRETLVEQAMKDTSLFRRIPIFEAHLKKRLDEEVPKARE 630 

Query: 644 VRNRFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIY 703 

RF A A RT LY FVREELG RG+ + G ++ +++ 

Sbjct: 631 RF - - EKGDYAMASRI SKCRTYPLYKFVREELGTDLLRGNA SRS PGEDI EKLF 680 

Query: 704 EAIKDGRINHVLVKML 719 

A+ DG++ ++K + 
Sbjct: 681 MAMVDGKVLLPMMKCM 696 



□ > gi | 3024358 [ sp | Q40910 | PAL4„P0PKI Phenylalanine ammonia- lyase G4 
gi 1 1374783 | dbj | BAA07 861 . 1 1 phenylalanine ammonia-lyase [Populus kitakamiensis] 
Length = 571 

Score = 298 bits (763), Expect = 4e-79 

Identities = 207/563 (36%), Positives = 294/563 (52%), Gaps = 28/563 (4%) 

Query: 164 NTLPLEVWGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSP 223 

+TLP R AM++R+N+L +G+S +R +LEA+T LNH ITP + PLRG+ 1 + ASGDL P 
Sbjct: 3 HTLPHSASRAAMLVRINTLLQGYSGIRFEILEAITKLLNHNITPCLPLRGTITASGDLVP 62 

Query: 224 LSYIAGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVS 281 
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LSYIAG +TG P+ K V G + M A EA +L G+ L PKEGL LVNGTAV 

Sbjct : 63 LSYI AGLLTGRPNSKA- VGPNG- - ETMAAAEAFTLAGINGGFFELQPKEGLALVNGTAVG 119 

Query: 282 ASMATXXXXXXXXXXXXXXXXXXXXVEAWGQQGSFAPFIHDVCRPHPGQVEVARNIRTL 341 

+ +A+ E M G+ F + + HPGQ+E A + + 

Sbjct: 120 SGLASMVLFETNVLAILSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAVMEHI 178 

Query: 342 LSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTD 401 

L GSS + +QDRY LRTSPQ+LGPL+E + + + E N+ D 

Sbjct: 179 LDG S S YVKAAQKLH E I D PLQK - PKQDR YALRT S PQWLGPL I EVI RT S TKMI ERE I N S VND 237 

Query: 402 NPLLDVENKQTAHGGNFQAS AVS I SMEKTR - LALAL IGKLNFTQCTELLNAAMNRGL P SC 460 

NPL+DV + HGGNF S + + SM+ T LA+A IGKL F Q +EL+N N GLPS 
Sbjct: 238 NPLIDVSRNKALHGGNFPGSPIGVSMDNTLVLAIASIGKLMFAQFSELVNDYYNNGLPSN 297 

Query: 461 L-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTA 519 

L +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ VNSL LISAR+TA 
Sbjct: 298 LTGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDVNSLGLISARKTA 357 

Query: 520 EANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVK 579 

EA ++L+++ + L QA+DLR +E+K ++++LG+ L 
Sbjct: 358 EAVEILNVMSTTWLVALCQAIDLRHIEENLKNTVKNTVSQVAKRVLTMGFNGE LHPS 414 

Query: 580 KALNKRLEQTTT YDLE PRWHDAF S YATGTWE LLSSSPSANVTLTAVNAW 629 

+ K L + + +D AT + + + L++ N + + 

Sbjct: 415 RFCEKDLLKWDREYVFTYIDDPCSATYPLMQKLRQVLVDHALMNGEKEQNSSTSIFQKI 474 

Query: 630 KVASAEKAISLTREVRN-RFWQTPSSQAPAHAYLSPRTRVLYSFVREELGVQARRGDVFV 688 

E I L +EV + R + A + R+ LY FVREELG + 
Sbjct: 475 GAFEEELKILLPKEVESARLELENGNPAIPNRITDRRSYPLYKFVREELGTV LLT 529 

Query: 689 GVQQETIGSNVSRIYEAIKDGRI 711 

G + + G +++ AI G+ + 
Sbjct: 530 GEKVGSPGEEFDKVFTAICAGKL 552 



□ > qi 1 18072847 | emb|CAC81822 .1 1 phenylalanine ammonia- lyase [Beta vulgaris] 
Length = 396 

Score = 280 bits (717), Expect = 9e-74 

Identities = 170/395 (43%), Positives = 226/395 (57%), Gaps = 15/395 (3%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 

YGVTTGFG ++ RT+ +LQK LI GV F G +TLP R AM 

Sbjct: 14 YGVTTGFGAT SHRRTKQGGALQKEL I RFLNAGV FGNGTESSHTLPHTATRAAM 66 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

++R+N+L +G+S +R +LEA+T LN+ ITP + PLRG+ 1 +ASGDL PLSYIAG +TG P 
Sbjct: 67 LVRINTLLQGYSGIRFEILEAITGLLNNNITPCLPLRGTITASGDLVPLSYIAGLLTGRP 126 

Query : 236 DVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVS ASMATXXXXXXX 293 

+ K V G + + + A +A + 4- L PKEGL LVNGTAV + MA+ 

Sbjct: 127 NSKA- VGPNG - - EVLNAEQAFKAAQI S SGFFELQPKEGLALVNGTAVGSGMAS I VLFETN 183 

Query: 294 XXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXX 353 

E M G+ F + + HPGQ+E A + +L GSS + 
Sbjct: 184 IL AVL AEVI S AVF AEVMNGK P - EFTDHLTHKLKHHPGQI E AAAIMEH I LDGS S YMKAAKA 242 

Query: 354 XXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTA 413 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4, 



Page 140 of 218 



+QDRY LRTSPQ+LGP +E + A ++ E N+ DNPL+DV + 
Sbjct: 243 LHELDPLQKP-KQDRYALRTSPQWLGPQIEVIRFATKSIEREINSVNDNPLIDVSRNKAL 301 

Query: 414 HGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL- AAEDPSLNYHG 472 

HGGNFQ + + +SM+ RLA+A IGKL F Q +EL+N N GLPS L A+ DPSL+Y 
Sbjct: 302 HGGNFQGTPIGVSMDNARLAIAAIGKLLFAQFSELVNDYYNNGLPSNLTASRDPSLDYGF 361 

Query: 473 KGLD I H I AAYAS ELGHLANPVTTF VQP AEMGNQ AV 507 

KG +1 +A+Y SEL L NPVT VQ AE NQ V 
Sbjct: 362 KGAEIAMASYCSELQFLGNPVTNHVQSAEQHNQDV 396 



□ > qi | 3 513758 | gb | AAC33966 . 1 ] phenylalanine ammonia- lyase [Capsicum chinense] 
Length = 532 

Score = 269 bits (687), Expect = 3e-70 

Identities = 186/530 (35%), Positives = 276/530 (52%), Gaps = 21/530 (3%) 

Query: 201 LNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFG 260 

+N ITP + PLRG+ 1 + ASGDL PLSYIAG +TG P+ K + EK+ A EA + G 
Sbjct: 2 INSNITPCLPLRGTITASGDLVPLSYIAGLLTGRPNAKA--VGPNGEKLN-AEEAFRVAG 58 

Query: 261 LEA--VVLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFA 318 

+ L PKEGL LVNGTAV + MA+ E M G+ F 

Sbjct: 59 VSGGFFELQ PKEGL ALVTSfGTAVGSGMASMVTjF 117 

Query: 319 PFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFL 378 

+ + HPGQ+E A + +L GSS+ +QDRY LRTSPQ+L 

Sbjct: 118 DHLTHKLKHH PGQ I EAAAI MEH I LDG S S YVKAAQKLHGND PLQK P - KQDR YALRT S PQWL 176 

Query: 379 GPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIG 438 

GP +E + A + E N+ DNPL+DV + HGGNFQ + + +SM+ TRLALA IG 
Sbjct: 177 GPQI EVI RAATKMI ERE INSVNDNPL I DVSRNKALHGGNFQGT P I GVSMDNTRLAL AS I G 236 

Query: 439 KLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFV 497 

KL F Q +EL+N N GLPS L A +PSL+Y KG +1 +A+Y SEL LANPVT V 
Sbjct: 237 KLMF AQF S ELVND YYNNGL PSNLTAGRNP SLD YGFKGAE I AMAS YC S ELQFL ANPVTNHV 296 

Query: 498 QPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLL 557 

Q AE NQ VNSL LIS+R+TAEA D+L L+ + + +L QA+DLR +E + K + 
Sbjct: 297 QSAEQHNQDVNSLGLISSRKTAEAVDILKLMSSTYLVALCQAIDLRHLEENLKNAVKNTV 356 

Query: 558 PTLLQQHLGTGLD VNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWEL 612 

+ ++ L G + E+ + + + + D + +V+ 

Sbjct: 357 SQVAKRTLTMGANGELH PARFC EKELLRWDREYLFAYADDPC S ST YPLMQKLRQVLVDH 416 

Query: 613 L S S S P S ANVTLT AVNAWKVAS AEKAI S - - LTREVRN- RFWQTPS SQAP AH AYL S PRTRVL 669 

+ + + + + K+A+ E + L +EV + R + + + R+ L 

Sbjct: 417 ALNNGESEKNVNSSIFQKIAAFEDELKAVLPKEVESARITLESGNPSIPNRITECRSYPL 476 

Query: 670 YSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

Y VR+ELG ++ G + + G + +++ A+ +G++ L++ L 

Sbjct: 477 YRLVRKELGT ELLTGERVRSPGEEIDKVFTAMCNGQVIDPLLECL 521 



□ > gi | 29424039 | gb | AA073468 ,1 1 phenylalanine ammonia-lyase [Ginkgo biloba] 
Length = 380 
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Score = 266 bits (681), Expect = le-69 

Identities = 164/389 (42%), Positives = 221/389 (56%), Gaps = 13/389 (3%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCG--VTPTSVSSFSVGRGLENTLPLEWRG 173 

YGVTTGFG + RT LQ++LI L G + P+S S+ S G L R 

Sbjct: 1 YGVTTGFGACSSKRTNQLSLLQESLIRCLLAGAFMRPSSASTSSTGE LATSTTRC 55 

Query: 174 AMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITG 233 

AM++R+NS RG S +R VLEAL LNH ITP PLRGS + SASGDL PL+YIAG + G 
Sbjct: 56 AMLLRINSFMRGCSGIRWEVLEALKELLNHHITPKCPLRGSVSASGDLVPLAYIAGLLIG 115 

Query: 234 HPDVXVIIVIjHEGTEKIMFAREAISLFGLEAVvIjGPKEGLGLVNGTAVSASMATXXXXXXX 293 

P VK + + A +A+ + GL+ L KEGL LVNGT+ + ++A+ 

Sbjct: 116 RPTVKART ADHQELTAPQALAKVGLKPFKLQAKEGLALVNGTS FATAL AS TVIYDAK 172 

Query: 294 XXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXX 353 

E + G+ + P IH + +PHPGQ+E A + LL+ S F 
Sbjct: 173 VVIjLFVEILTGMFCEVVFGREEFAHPLIHRM-KPHPGQIESAALLEWLLNDSPFMELSRE 231 

Query: 354 XXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTA 413 

RQDRY LR+SPQ+LGPLV+ + A +T+ +E N+ DNP++D + + 
Sbjct: 232 YYSTDKLKKP-RQDRYALRSSPQWLGPLVQIIREATATIQVEINSANDNPIIDHLHDKAL 290 

Query: 414 HGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHG 472 

HG NFQ SA+ M+ R+ALA +GKL F Q TEL+ + GLP L+ D ++Y 

Sbjct: 291 HGANFQGSAIGFYMDNVRIALAGLGKLMFAQFTELMIEFYSNGLPGNLSLGPDLGVDYGY 350 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAE 501 

KG+DI +A+Y SEL +LANPVTT VQ AE 
Sbjct: 351 KGVDIAMASYCSELQYLANPVTTHVQSAE 379 



□ > gi 1 9965440 1 gb | AAG02280 . 1 1 inducible phenylalanine ammonia- lyase [Triticum aesti 
Length = 544 

Score = 266 bits (680), Expect = 2e-69 

Identities = 159/365 (43%), Positives = 216/365 (59%), Gaps = 8/365 (2%) 

Query: 189 VRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEK 248 

+R +LEA+T LN +TP +PLRG+ I +ASGDL PLSYIAG ITG + V V +G++ 
Sbjct: 2 IRFEILEAITKLLNANVTPCLPLRGTITASGDLVPLSYIAGLITGRQN-SVAVAPDGSK- 59 

Query: 249 IMFAREAISLFGLEA--VVLGPKEGLGLWGTAVSASMATXXXXXXX}CXXXXXXXXXXXX 306 

+ A EA + G+E L PKEGL +VNGTAV + +A+ 

Sbjct: 60 -VTAAEAFKIAGIEHGFFELQPKEGLAMVNGTAVGSGLASTVLFEANVLSVLAEVLSAVF 118 

Query: 307 VEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQ 3 66 

E M G+ F + + HPGQ+E A + +L GSS+ +Q 
Sbjct: 119 CEVMNGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILEGSSYMKQAKKLGELDPLMKP-KQ 176 

Query: 367 DRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSIS 426 

DRY LRTSPQ+LGP +E + A ++ E N+ DNPL+DV + HGGNFQ + + +S 
Sbjct: 177 DRYALRT S PQWLGPQ I EVI RF ATKS I EREINS VNDNPL I DVSRGKAIHGGNFQGT P I GVS 236 

Query: 427 MEKTRLALAL I GKLNFTQCTELLNAAMNRGL PSCLA- AEDPSLNYHGKGLDI H I AAYASE 485 

M+ TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SE 
Sbjct: 237 MDNTRLAIAAIGKLMFAQFSELYNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYCSE 296 
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Query: 486 LGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAM 545 

L L NPVT VQ AE NQ VNSL LIS+R+T EA D+L ++ ++ L QA+DLR + 
Sbjct: 297 LQFLGNPVTNHVQSAEQHNQDVNSLGLISSRKTPEAIDILKIMSSTFLVALCQAIDLRHI 356 

Query: 546 ELDFK 550 

E + K 
Sbjct: 357 EENMK 361 



□ > gi 1 10732813 | gb| AAG22550 . 1 1 phenylalanine ammonia- lyase 2 [Rubus idaeus] 
Length =362 

Score = 259 bits (663), Expect = 2e-67 

Identities = 156/369 (42%), Positives = 212/369 (57%), Gaps = 15/369 (4%) 

Query: 129 RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSA 188 

RT+ +LQK LI GV S +TLP R AM++R+N+L +G+S 

Sbjct: 6 RTKQGAALQKELIRFLNAGVLRNGTES AHTLPHSATRAAMLVRINTLLQGYSG 58 

Query: 189 VRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEK 248 

+R +LEA++ FLNH ITP +PLRG+I+ASGDL PLSYIAG +TG P+ K V +G + 
Sbjct: 59 IRFEILEAISKFLNHNITPCLPLRGTITASGDLVPLSYIAGPLTGRPNSKA-VGPKG--E 115 

Query: 249 IMFAREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXX 306 

+ A EA + G+ + L PKEGL LVNGTAV + +A+ 
Sbjct: 116 TLNAAEAFAQVGISSGFFELQPKEGLALVNGTAVGSGLASTVLFETNILALLSEILSAIF 175 

Query: 307 VEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQ 3 66 

E M G+ F + + HPGQ+E A + +L GSS+ +Q 
Sbjct: 176 AEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDGSSYVKAAEKLHEQDPLQKP-KQ 233 

Query: 367 DRYPLRTSPQFLGPLV^DMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSIS 426 

DRY LRTSPQ+LGP +E + + + + E N+ DNPL+DV + HGGNFQ + + +S 
Sbjct: 234 DRYALRTSPQWLGPQIEVIRFSTKSIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVS 293 

Query: 427 MEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASE 485 

M+ TRLA+A IGKL F Q +EL+N N GLPS L+ DPSL+Y KG +1 +A+Y SE 
Sbjct: 294 MDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLSGGRDPSLDYGFKGAEIAMASYCSE 353 

Query: 486 LGHLANPVT 494 

L LANPVT 
Sbjct: 354 LQFLANPVT 362 



□ > gi 1 10732811 1 gb | AAG22549 . 1 1 phenylalanine ammonia- lyase 1 [Rubus idaeus] 
Length = 363 

Score = 249 bits (636), Expect = 2e-64 

Identities = 153/369 (41%), Positives = 211/369 (57%), Gaps = 15/369 (4%) 

Query: 129 RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSA 188 

RT++ +LQ+ LI G+ +S+ S + LP R AM++R+N+L +G+S 

Sbjct: 6 RTKNGGALQRELIRFLNAGIFGSSLDS THKLPHTATRAAMLVRINTLLQGYSG 58 

Query: 189 VRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEK 248 

+R +LEA+T FLN ITP + PLRG+ 1 + ASGDL PLSYIAG + G P+ K V +G + 
Sbjct: 59 IRFEILEAITKFLNGNITPCLPLRGTITASGDLVPLSYIAGLLIGRPNSK- SVGPKG- -E 115 
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Query: 249 IMF ARE AI SLFGLEA - - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXX 306 

+ EA L G++ L PKEGL LVNGTAV + MA+ 

Sbjct: 116 TLSPAEAFKLAGIDGGFFELQPKEGLALVNGTAVGSGMASMVLFDANTLAVLSEVMSAIF 175 

Query: 307 VEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQ 366 

E M G+ F + + HPGQ+E A + +L GSS+ +Q 
Sbjct: 176 AEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILEGSSYVKEAKKVHEMDPLQKP-KQ 233 

Query: 367 DRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSIS 426 

DRY LRTSPQ+LGP +E + A + E N+ DNPL+DV + HGGNFQ + + + + 
Sbjct: 234 DR Y ALRT S PQWLG PQ I E VI RAATKMI ERE I N S VNDNPL I DVS RNKALHGGNFQGT P I GVA 293 

Query: 427 MEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSL3STYHGKGLDIHIAAYASE 485 

M+ TRLA+A IGKL F Q +EL+N N GLPS L + +PSL+Y KG +1 +A+Y SE 
Sbjct: 294 MDNTRL AI AS IGKL I F AQF S ELVNDYYNNGL PSNLTGS SNP SLDYGFKGAE I AMAS YC S E 353 

Query: 486 LGHLANPVT 494 

L LANPVT 
Sbjct: 354 LQFLANPVT 362 



□ >gi | 4610203 6 | gb[EAK872 69.1 1 hypothetical protein UM06509.1 [Ustilago maydis 521] 
gi | 49081430 | ref jXP_40412 4.1 | hypothetical protein UM06509.1 [Ustilago maydis 521] 
Length = 790 

Score = 244 bits (623), Expect = 7e-63 

Identities = 223/782 (28%), Positives = 339/782 (43%), Gaps = 129/782 (16%) 

Query: 42 DGHAAHQSQLEIVQELLSDPTD--DWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRAR 99 

+GHAA S L+ + + +D + L G SL D R 

Sbjct: 17 NGHAAASSWLDTARNGWAPQSDLNSGITLDGSSLDLARLMGLWYRRTPQLATDR--RED 74 

Query: 100 VDKSVDFLKAQ--LQNSVYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGV 148 

+D SV L+ + + +N++YGV FG A T + Q+ 1+ L + 

Sbjct: 75 MDASVASLESERKTENAIYGVNIPFGAGAYTTLDHQQLQQQQRIDRALITLINGDLGADM 134 

Query: 149 TPTSVSSFSV GRGLEN TLPLEWRGAMVIRVNSLTRGHSAVRL 191 

TP S S + G +N T+P+ VR AMV+R+NSL R S R 

Sbjct: 135 LRLTQTPQVASQASMPLPAPAPISAFGPDNSRLTMPVAWVRAAMVLRINSLLRAASGCRW 194 

Query: 192 WLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMF 251 

V+E L + L+ + P++P+R SISASGDLSPL+Y+A AG KV +L+ T K+ 
Sbjct: 195 EWERLRDLLDRELYPVT PIRNS I SASGDLS PLAYVAYAAAGSN- - KVQILNGATGKVDT 252 

Query: 252 AREAI SLFGLEAW- LGPKEGLGLVNGTAVS ASMATXXXXXXXXXXXXXXXXXXXXVEAM 310 

A A++ LE V L P+E L +NGT + + + EA+ 
Sbjct: 253 ADSALAAAKLEPVFQLRPREMLACINGTGACLAVSALALDRLQGLAFATHWTAVMCEAL 312 

Query: 311 VGQQGSFAPFIHDVCRPHPGQVEVARNIRTLL 342 

+ P++HDV RPHPGQ E A +R LL 

Sbjct: 313 LASPSFLDPYLHDVARPHPGQCESASILRQLLGTESAGLRNELLRHHDQDPLEFIWSLTA 372 

Query: 343 SGS S F AXXXXXXXXXXXXXGI LRQDRYPLRT S PQFLGPLVEDMMH AY S 390 

+GSSFA LRQDRY LR +PQ++GP +E++ A+ 

Sbjct: 373 QPVLEQRFASKRNGSSFAAPTKVGQPAAASY--LRQDRYHLRCAPQYIGPALEELRAAHD 430 

Query: 391 TLSLENNTTTDNPLLDVE NKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQ 444 

T+ +E N+ TDNPLL N HGGNF AS+V S E+ R +G+L Q 
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Sbjct: 431 TVQI ELNSVTDNPLLKPGTTS S S INTAMVHGGNFMAS SVGHSAEQMRATTCTLGRLLHEQ 490 

Query: 445 CTELLNAAMNRGLPSCLAA EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAE 501 

T ++ + GLP+ LAA + + P+ + + LDI ++Y +EL L + + AE 
Sbjct: 491 LTGAIDPCKSNGLPAYLAAYGADNPAMTGGLRSLDIASSSYLAELTFLGQRLIHLNRNAE 550 

Query: 502 MGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLL 561 

GNQ+VNS+AL SAR T EA D+L+ + AS L QA+DLR + + F + + LL 

Sbjct: 551 CGNQSVNSMALASARYTLEAVDLLTTMCASTLLAACQALDLRRLTVRFFRALSEHVLALL 610 

Query: 562 Q---QHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPS 618 

+ Q +GT L L + + T + L W+ + V + 

Sbjct: 611 EIAGQKMGT PGLPADLQRDTLFRLFATWNAHWPVQLEERVRRAVEAAL 658 

Query: 619 ANVTLTAVNAWKVASAEKAI SLTREVRNRFWQT PSSQAP 657 

+ + + A+ + AS+ ++ LT++T SA 

Sbjct: 659 PSLAWALTQVQDASSPQTVQSALADLDQGLTNWLMTAWANTMDMYTAQS 718 

Query: 658 AHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQE TIGSNVSRIYEAIKDGR 710 

+ S + + FVR +LG+ G + + T G +VS + + A +D R 

Sbjct: 719 IDLHHSAASLRILRFVRRDLGIPLDAGGGLQAMHSDKAQHAFATYGHSVSQLAAAFRDRR 77 8 

Query: 711 IN 712 
1 + 

Sbjct: 779 ID 780 



□ > gi 1 129583 | sp | PQ7218 1 PAL1_PHAVU Phenylalanine ammonia- lyase class I 
Length = 506 

Score = 238 bits (607), Expect = 5e-61 

Identities = 178/508 (35%), Positives = 261/508 (51%), Gaps = 27/508 (5%) 

Query: 226 YI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGL- - EAWLGPKEGLGLVNGTAVSAS 283 

YIAG +TG P+ K V G + + A++A L + E L PKEGL LVNGTAV + 
Sbjct: 1 YIAGLLTGRPNSKA-VGPSGV--VLTAKQAFELANINSEFYELQPKEGLALVNGTAVGSG 57 

Query: 284 MATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLS 343 

MA+ E M G+ F + + HPGQ+E A + +L 

Sbjct: 58 MASIVLFDANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILD 116 

Query: 344 GSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

GSS+ +QDRY LRTSPQ+LGPL+E + + ++ E N+ DNP 

Sbjct: 117 GSSYMKDAKKLHEIDPLQKP-KQDRYALRTSPQWLGPLIEVIRFSTKSIEREINSVNDNP 175 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-A 462 

L+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N GLPS L A 
Sbjct: 176 LIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLMFAQFSELVNDFYNNGLPSNLTA 235 

Query: 463 AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAN 522 

+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE NQ VNSL LISAR+T E+ 
Sbjct: 236 SRNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLDLISARKTNESI 295 

Query: 523 DVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKAL 582 

++L L+ ++ L QA+DLR +E + K + + ++ L TG + L + 

Sbjct: 296 EILKLMSSTFLMGLCQAIDLRHLEENLKSSVKNTVSQVSKRTLTTGGNGE LHPSRFC 352 

Query: 583 NKRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNA WKVASA 634 

K L + + + D T +++ L + + A N K+A+ 
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Sbjct: 353 EKDLLKWDREYVFSYIDDPYSGTYPLMQKLRQVLVDHALINAENEKDVNTSIFQKIATF 412 

Query: 635 EKAI S - - LTREVRNRFWQT P S SQAPAHAYL S P - RTRVLYS FVREELGVQARRGDVFVGVQ 691 

E+ + L +EV + S +A + R+ LY FVREELG + G + 

Sbjct: 413 EEELKTILPKEVESTRAAYESGKAAIPNKIKECRSYPLYKFVREELGT GLLTGEK 467 

Query: 692 QET I G SNVS R I YE A I KDGR I NH VL VKML 719 

++ G +++ AI G+I L++ L 
Sbjct: 468 VKSPGEEFDKLFTAICQGKI IDPLLECL 495 



□ > qi | 81875 |pir | |A24727 phenylalanine ammonia- lyase (EC 4.3.1.5) - kidney bean (i 

gi 1 169357 | gb| AAA33770 . 1 1 phenylalanine ammonia- lyase (EC 4.3.1.5) 

gi 1 224727 [prf | U111326A ammonia lyase, Phe 
Length = 505 

Score = 236 bits (601), Expect = 2e-60 

Identities = 177/507 (34%) , Positives = 261/507 (51%), Gaps = 27/507 (5%) 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGL--EAVVLGPKEGLGLVNGTAVSASM 284 

IAG +TG P+ K V G ++ + A++A L + E L PKEGL LVNGTAV + M 
Sbjct: 1 I AGLLTGRPNSKA- VGPSG- - EVLTAKQAFELANINSEFYELQPKEGLALVNGTAVGSGM 57 

Query: 285 ATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSG 344 

A+ E M G+ F + + HPGQ+E A + +L G 

Sbjct: 58 ASIVLFDANILAVLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEAAAIMEHILDG 116 

Query: 345 SSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPL 404 

SS+ +QDRY LRTSPQ+LGPL+E + + ++ E N+ DNPL 

Sbjct: 117 SSYMKDAKKLHEIDPLQKP-KQDRYALRTSPQWLGPLIEVIRFSTKSIEREINSVNDNPL 175 

Query: 405 LDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AA 463 

+DV + HGGNFQ + + +SM+ TRLALA IGKL F Q +EL+N N GLPS L A+ 
Sbjct: 176 IDVSRNKALHGGNFQGT P I GVSMDNTRLAL AS IGKLMF AQF S ELVNDF YNNGL PSNLT AS 235 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+PSL+Y KG +1 +A+Y SEL +LANPVT+ VQ AE NQ VNSL LISAR+T E+ + 
Sbjct: 236 RNPSLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQDVNSLDLISARKTNESIE 295 

Query: 524 VLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALN 583 

+L L+ ++ L QA+DLR +E + K + + ++ L TG + L + 

Sbjct: 296 ILKLMSSTFLMGLCQAIDLRHLEENLKSSVKNTVSQVSKRTLTTGGNGE LHPSRFCE 352 

Query: 584 KRLEQTTTYDLEPRWHDAFSYATGTWELLSSSPSANVTLTAVNA WKVASAE 635 

K L + + + D T +++ L + + A N K+A+ E 

Sbjct: 353 KDLLKWDREYVFSYIDDPYSGTYPLMQKLRQVLVDHALINAENEKDVNTSIFQKIATFE 412 

Query: 636 KAI S - - LTREVRNRFWQT PS SQAPAHAYLS P- RTRVLYS FVREELGVQARRGDVFVGVQQ 692 

+ + L +EV + S +A + R+ LY FVREELG + G + 

Sbjct: 413 EELKTILPKEVESTRAAYESGKAAIPNKIKECRSYPLYKFVREELGT GLLTGEKV 467 

Query: 693 ETIGSNVSRIYEAIKDGRINHVLVKML 719 

++ G +++ AI G+I L++ L 
Sbjct: 468 KSPGEEFDKLFTAICQGKI IDPLLECL 494 



□ > gi | 23123897 | ref | ZP_001Q5927 . 1 1 COG2986: Histidine ammonia-lyase [Nostoc punctii 
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Length - 569 
Score = 229 bits (583), Expect = 3e-58 

Identities = 165/495 (33%), Positives = 239/495 (48%), Gaps = 25/495 (5%) 

Query : 5 9 SDPTDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNS- - W 116 

++ +D +V + +LT + + + + V S D+ + ++ + +Y 

Sbjct: 19 TNSSDSIWVGDRNLTIDEVVNVARHGTQVRLTDNADVIRGVQASCDYINNAVETAQPIY 78 

Query: 117 GVTTGFGGSADT--RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGA 174 

GVT+GFGG AD EALQLI ++GNLLVRA 
Sbjct: 79 GVTSGFGGMADWI SREQAAELQTNLI WFLKSGAGNKLSLADVRAA 124 

Query: 175 MVTRVNSLTRGH S AVRL WLEALTNFLNHR I T P I VPLRGS I S ASGDLS PLS YI AGAI TGH 234 

M++R NS G S +RL +++ + FLN +TP V GSI ASGDL PLSYI GA+ G 
Sbjct: 125 MLLRANSHLYGASGIRLELIQRIETFLNAGVTPHVYEFGSIGASGDLVPLSYITGALIGL 184 

Query : 235 PDVKVHVLHEGTEKIMFAREAI SLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXX 294 

D V +G E MA A+S GL + L PKEGL ++NGT+V +A 
Sbjct: 185 -DPSFTVI)FDGKE--I^AVTALSRLGLPKLQLQPKEGLAMMNGTSvl^GIAANCVYDAKV 241 

Query: 295 XXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXX 354 

+ + + G SF PFIH C+PHPGQ+ A + +LL SS 
Sbjct: 242 LLALTMGVHAL AI QGL YGTNQS FH PF I HQ - CKPH PGQLWT ADQMF SLLKD S SL VREELDG 300 

Query: 355 XXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAH 414 

+ + QDRY LR QF+GP+V+ + + +E N+ TDNPL+DVEN+ + H 

Sbjct: 301 KHEYRGKDLI-QDRYSLRCLAQFIGPIVDGVSEITKQIEVEMNSVTDNPLIDVENQVSYH 3 59 

Query: 415 GGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGL-PSCLAAEDPSLNYHGK 473 

GGNF V ++M++ R + L+ K Q L+ + + GL PS + D +N K 
Sbjct: 360 GGNFLGQWGVTMDRLRYYIGLLAKHIDVQIALLVSPEFSNGLPPSLVGNSDRKVNMGLK 419 

Query: 474 GLD I H I AAYASELGHLANPVT - TF VQP AEMGNQAVNSL AL I S ARRT AE ANDVL SLLL ASH 532 

GL I + L N + F AE NQ +NS ISA T + D+ +A 
Sbjct: 420 GLQISGNSIMPLLSFYGNSLADRFPTHAEQFNQNINSQGYISANLTRRSVDIFQNYMAIA 479 

Query: 533 LYCTLQAVDLRAMEL 547 

L +QAVDLR ++ 
Sbjct: 480 LMFGVQAVDLRTYKM 494 



[j > gi | 2052090 | emb | CAA89005 . 1 1 phenylalanine ammonia- lyase [Hordeum vulgare subsp. 
gi | 7437113 |pir | |T05966 phenylalanine ammonia- lyase {EC 4.3.1.5) - barley (f ragmen 
Length =475 

Score = 221 bits (564) , Expect = 5e-56 

Identities = 165/473 (34%), Positives = 237/473 (50%), Gaps = 36/473 (7%) 

Query: 266 LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVC 325 

L PKEGL +VNGTAV + +A+ E M G+ H + 

Sbjct: 9 LQPKEGLAMVNGTAVGSGLASMVLFEANILSLLAEVLSAVFCEVMNGKPEYTDHLTHKL- 67 

Query: 326 RPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDM 385 

+ HPGQ+E A + +L GSS+ +QDRY LRTSPQ+LGP +E + 

Sbjct: 68 KHHPGQIEAAAIMEHILEGSSYMILAKKLGELDPLMKP-KQDRYALRTSPQWLGPQIEVI 126 

Query: 386 MHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQC 445 
A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q 
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Sbjct: 127 RAATKSIEREINSVNDNPLIDVSRGKAIHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQF 186 

Query: 446 TELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGN 504 

+EL+N N GLPS L+ +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE N 
Sbjct: 187 SELVNDFYlSnSTGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLGNPWNHVQSAEQHN 246 

Query: 505 QAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQH 564 

Q VNSL LIS+R+TAEA D+L L+ + + L QA+DLR +E + K + T+ + + 

Sbjct: 247 QDVNSLGLISSRKTAEAIDILKLMSSTFLVALCQAIDLRHLEENVKNAVKSCVKTVARKT 306 

Query: 565 LGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYATG TV 609 

LTDN +KA + TDE F+YA V 

Sbjct: 307 LST--DNNG HLHKARFCEKDLLLTIDREA VF AYADDPC S VNYPLMQKMRAVLV 357 

Query: 610 VELLSSSPSANVTLTAVNAWKVASAE KAISLTREVRNRFWQTPSSQAPAHAYLSPRT 666 

L++ + + T+V A K+A+ E +A+ T R + A + R+ 

Sbjct: 358 EHALANGEAEHDVETSVFA-KLATFEQELRAVLPTEVEAARSAVENGTAAQQNRISECRS 416 

Query: 667 RVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

LY FVR+ELG + G + + G V + + + A+ G+ L+ + L 

Sbjct: 417 YPLYRFVRKELGT E YLTGEKTR S PGE EVDKVF VAMNQGKH I DALL EC L 464 



□ > qi 1 1944573 1 emb [CAA89006 . 1 1 phenylalanine ammonia- lyase [Hordeum vulgare subsp. 
gi [7437123 |pir | | T05968 probable phenylalanine ammonia- lyase (EC 4.3.1.5) - barley 
(fragment) 
Length = 497 

Score = 217 bits (552), Expect = le-54 

Identities' = 166/491 (33%), Positives = 239/491 (48%), Gaps = 51/491 (10%) 

Query: 252 AREAI SLFGLEA- - WLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEA 309 

A EA G+E L PKEGL +VNGT+V +++A E 

Sbjct: 14 AAEAFKAAGIEGGFFKLNPKEGLAIVNGTSVGSALAATVI.FDCNVIjAvXSEVLSAVFCEV 73 

Query: 310 MVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRY 369 

M G+ F + + HPG +E A + +L+GS+F +QDRY 
Sbjct: 74 MNGK P - EFTDHLTHKLKHH PGS I EAAAIMEH ILAGSAFMGHAKKVNEI DTQLKP - KQDRY 131 

Query: 370 PLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEK 429 

LRTSPQ+LGP +E + A ++ E N+ DNP++DV + HGGNFQ + + +SM+ 
Sbjct: 132 ALRTSPQWLGPQIEVIRSATKSIEREVNSVNDNPVIDVHRGKALHGGNFQGTPIGVSMDN 191 

Query: 430 TRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGH 488 

TRLA+A IGKL F Q +EL+N N GL S LA + +PSL+Y KG +1 +A+Y SEL + 
Sbjct: 192 TRLAIANIGKLMFAQFSELVNEFYNNGLTSNLAGSRNPSLDYGFKGTEIAMASYCSELQY 251 

Query: 489 LANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVX.SLLLASHLYCTLQAVDLRAMELD 548 

LANPVT VQ AE NQ VNSL L+SAR+TAEA D+L L+ ++++ QA+DLR +E + 
Sbjct: 252 LANPVTNHVQSAEQHNQDVNSLGLVSARKTAEAVDILKLMSSTYMVALCQAIDLRHLEEN 311 

Query: 549 FKKQFDPLLPTLLQQHL GTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFSYA 605 

K + + ++ L TG D+ + + K + TDE FSYA 
Sbjct: 312 IKTSVKNCVTQVSKKVLTMNPTG-DLSSARFSEKSLI TAIDREA VFSYA 359 

Query: 606 TGT WELL S S S P - S ANVTLT AVNAWKVAS AEKAI S LTRE VRNRFW 649 

V L++ P A T + E +L RE+ 

Sbjct: 360 DDACSANYPLMQKLRAVLVDHALTAGPGEAESEATVFSKINKFEEELRSALPREIEAARV 419 
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Query: 650 QTPSSQAP-AHAYLSPRTRVLYSFVREELGVQARRGD VFVGVQQETIGS 697 

+ AP + R+ LY FVREELG G+ VF+G+ Q + 

Sbjct: 420 AFENGTAPIPNLIKESRSFPLYRFVREELGCVYLTGEKLLSPGEECTKVFLGISQNKL-- 477 

Query: 698 NVSRIYEAIKD 708 

+ + E +K+ 
Sbjct: 478 -IDPMLECLKE 487 



□ > qi 1 537 63481 1 ref | ZP„00158715 . 2 | COG2986: Histidine ammonia- lyase [Anabaena varic 
Length = 567 

Score = 215 bits (548) , Expect = 3e-54 

Identities = 156/459 (33%), Positives = 224/459 (48%), Gaps = 27/459 (5%) 

Query: 92 NDDE I RARVDK SVDFLKAQLQNS - - VYGVTTGFGGS ADTRT - - EDAVSLQKAL I EHQLCG 147 

N+ +1 + S D++ +++ +YGVT+GFGG A+ E A LQ L+ 
Sbjct: 52 NNTDILQGIQASCDYINNAVESGEPIYGWSGFGGMAWAISREQASELQTNLV 105 

Query: 148 VT PT S VS S F S VGRGLENTLPLEWRGAMVT RVNSLTRGH S AVRLWLE ALTNFLNHR I T P 207 

+ + G N LPL VR AM++R NS RG S +RL +++ + FLN +TP 
Sbjct: 106 WFLKTGAGNKL PL ADVRAAMLLRANSHMRGASG IRLEL I KRME I FLNAGVTP 157 

Query: 208 IVPLRGSISASGDLSPLSYIAGAITG-HPDVKVHVLHEGTEKIMFAREAISLFGLEAWL 266 

V GSI ASGDL PLSYI G++GPKV + KMAA+ L+L 
Sbjct: 158 YVYEFGSIGASGDLVPLSYITGSLIGLDPSFKV DFNGKEMDAPT ALRQLNL S PLTL 213 

Query: 267 GPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCR 326 

PKEGL ++NGT+V +A ++A+ G SF PFIH+ + 

Sbjct: 214 LPKEGLAMMNGTSVMTGIAANCVYDTQILTAIAMGVHALDIQALNGTNQSFHPFIHN-SK 272 

Query: 327 PHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMM 386 

PHPGQ+ A + +LL+ S ++ QDRY LR PQ+LGP+V+ + 

Sbjct: 273 PHPGQLWAADQMI SLLANSQLVRDELDGKHDYRDHELI - QDRYSLRCLPQYLGPIVDGI S 331 

Query: 387 HAYSTLSLE3SINTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCT 446 

+ +E N+ TDNPL+DV+N+ + HGGNF V + M+ R + L+ K Q 
Sbjct: 332 Q I AKQ I E I E INS VTDNPL I DVDNQAS YHGGNFLGQYVGMGMDHLRYYIGLLAKHLDVQ I A 391 

Query: 447 ELLNAAMNRGL-PSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVT-TFVQPAEMGN 504 

L + + GL PS L + +N KGL 1+ L N+FAEN 
Sbjct: 392 LLASPEFSNGLPPSLLGNRERKVNMGLKGLQICGNSIMPLLTFYGNSIADRFPTHAEQFN 451 

Query: 505 QAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

Q +NS SA + D+ +A L +QAVDLR 

Sbjct: 452 QNINSQGYTSATLARRSVDIFQNYVAIALMFGVQAVDLR 490 



□ > gi 1 46107 082 | ref | ZP_0Q188602 .2 | COG2986: Histidine ammonia-lyase [Rubrobacter x^ 
9941] 
Length = 543 

Score = 209 bits (533), Expect = 2e-52 

Identities - 146/450 (32%), Positives = 219/450 (48%), Gaps = 36/450 (8%) 

Query: 112 QNSVYGVTTGFGGSADTRTEDA--VSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLE 169 
+ +YGVTTGFG SA + A LQK ++ +G G+ P E 
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Sbjct : 


62 


ERP I YGVTTGFGDS AHRQ I S PART AELQKN I LRF LGNGIGPLAPPE 


107 


Query : 


170 


WRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAG 


O O ft 

229 






WR M++R N + RG+S VR ++E L F+NH + P +P RGS ASGDL PLSY+ 




Sbjct: 


108 


WRATMLLRANCMARGNSGVRRELVELLLAFVNHDVLPPIPERGSCGASGDLVPLSYLGS 


167 


Query: 


230 


AITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXX 


1 o o 






A+TGH + VLH G + + E+ GL+L KEGL + NGT+ ++ A 




Sbjct: 


168 


ALTGHGE VLHRGEWRPV- -GEVLEELGLAPLELEAKEGLAITNGTSFMSAFAALAV 


221 


Query : 


290 


XXXXXXXXXXXXXXXXXVE AMVGQQG S F APF I HD VC R PH PGQ VEVARN I RTLL SG S S FAX 


349 






EA++G + F PFIH + +PHPGQVE AR IR LL GS + 




Sbjct: 


222 


WDAGELAFVCDLCTAMASEALLGNRAHFHPFIHE-NKPHPGQVESARVIRGLLEGSGLST 


280 


Query : 


350 


XXXXXXXXXXXXG ILR- -QDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDN 


402 






G + R QD+Y +R +P G L + + + +E N++ DN 




Sbjct: 


281 


EIDQVLSGDGLGGRGYRELERNIQDKYSIRCAPHVNGVLRDTLGWVRRWVEVEMNSSDDN 


340 


Query: 


403 


PLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGL - PSCL 


461 






PL D E + GGNF + +M+ ++ALA + L Q +++ N GL P+ + 




Sbjct: 


341 


PLFDAEGRAVHSGGNFYGGHIVQAMDSLKVALASVADLMDRQLELVVDEKFNNGLTPNLI 


400 


Query : 


462 


AAEDP SLNYHGKGLDIHI AAYASELGHLANPVTTFVQPAEMGNQAVNSLALI SAR 


IT 1 £T 

516 






DP L+ + KG+ + ++ +E L++PV+ + E NQ S + I+AR 




Sbjct: 


401 


PFFDPEGPQAGLHHGFKGMQLAC S SLVAEACKLS S PVSVHSRSTEAHNQDKVSMGTI AAR 


460 


Query: 


517 


RT AE ANDVL S LLL A SHL YC TLQ AVDLRAME 546 








++ + A HL QA+DLR + 




Sbjct: 


461 


DART I VELAQNVAAIHLI AVCQALDLRGTQ 490 





□ > gi | 52009699 | ref | ZP_0Q337 061 . 1 1 COG2986: Histiciine ammonia-lyase [Silicibacter s 
Length =507 

Score = 208 bits (529), Expect = 5e-52 

Identities = 143/432 (33%), Positives = 207/432 (47%), Gaps = 31/432 (7%) 

Query: 115 VYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A T+ ED +LQ+ LI CGV L + R 

Sbjct: 51 VYGINTGFGKLASTKIAPEDTATLQRNLILSHSCGVG EPLAEDKTR 96 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

MV+++ SL RG S VR V+E + L +TP+VP +GS+ ASGDL +PL+++ A+ 
Sbjct: 97 LMMVLKLLSLGRGASGVIIWAVIEQIQEMLARG 156 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G + + + + EA+ GLE +VLGPKEGLGL+NGT S + A 

Sbjct: 157 GEGE AT I DGVR LPGAEALRRAGLEPIVLGPKEGLGLINGTQFSTACALTGLFEA 210 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A++G IH + R H GQ+EVA +R +++GS 

Sbjct: 211 LEMARASMAIASLTTDAIMGSTAPLVADIHSL-RGHAGQMEVAATMRDIMAGSEIRESHR 269 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ +G + + + A TL +E N TDNPL+ VE Q 
Sbjct: 270 EGDTRV QDPYCIRCQPQWGAALDVLRMAARTLEIEANAVTDNPLVLVEAGQI 322 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 
GGNF A V + ++ LA+A IG + + +++ ++ LP L +P LN 
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Sbjct: 323 VSGGNFHAEYVGFAADQIALAVAEIGAIAQRRVALMVDPTLSHDLPPFL-TPNPGLNSGF 381 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ + AA SE HLANP TP + S+A A R A+ N LS + +L 

Sbjct: 382 MIAEWTAALMSENKHLANPCWDSTPTSANQEDHVSMAAHGALRLAKMNANLSVILGVE 441 

Query: 533 LYCTLQAVDLRA 544 

+ C Q V+ RA 
Sbjct: 442 MLCAAQGVEARA 453 



□ > gi | 8249014 | e mb | CAB93138 . 1 1 phenylalanine ammonia- lyase [Betula pendula] 
Length = 435 

Score = 205 bits (521), Expect = 5e-51 

Identities = 136/378 (35%), Positives = 193/378 (51%), Gaps = 20/378 (5%) 

Query: 66 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSV- -YGVTTGFG 123 

+++ G SLT N+ R RV KS +++ + YGVTTGFG 

Sbjct: 64 IDIEGTSLTVAQWAIARRSEVKVNLNEAAARDRVAKSANWVADNISRGTDTYGVTTGFG 123 

Query: 124 GS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PLEWRGAMVI RVNSLT 183 

+ + RT V LQ LI GV +G+ +LP + AM++R N+L 
Sbjct: 124 ATSHRRTNKTVDLQTELIRFLNAGV IGK ESLPSTYSKVAMLVRANTLM 171 

Query: 184 RGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLH 243 

+G+S +R +LEA+ +N + P + PLRG+ 1 + ASGDL PLSYIAG +TG + KV V 
Sbjct: 172 QGYSGIRWEILEAMAKLMNKNLIPKLPLRGTITASGDLVPLSYIAGLLTGRHNSKV-VTP 230 

Query: 244 EGTEKIMFAREAI SLFGLEAW- LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXX 302 

E E + + EA+ G+ A L KEGL LVNGTAV +++A 
Sbjct: 231 EDEE--ITSIEALKRAGIPAPFELQAKEGLALVNGTAVGSAVAATVCFDANILSLFAEIL 288 

Query: 303 XXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXG 362 

E M+G P H++ + HPGQ+E A + LL S + 

Sbjct: 289 SALFCEVMLGNSEFTDPLTHEL-KHHPGQIEAAAIMEFLLDESDYMKEAKLRYEKDPLTK 347 

Query: 363 ILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASA 422 

+QDRY LRTSPQ+LGP +E + A + + E N+ DNPL+DV HGGNFQ + 

Sbjct: 348 P- KQDRYALRTS PQWLGPQIEVIRMATHS I ERE INSVNDNPLI DVARDI ALHGGNFQGTP 406 

Query: 423 VSISMEKTRLALALIGKL 440 

+ + SM+ R+A+A IGKL 
Sbjct: 407 I GVSMDNLR I AVAA I GKL 424 



□ > gi 1 8249041 1 emb | CAB93139 . 1 1 phenylalanine ammonia-lyase [Betula pendula] 
Length = 436 

Score = 204 bits (519) , Expect = 8e-51 

Identities = 137/378 (36%), Positives = 191/378 (50%), Gaps = 20/378 (5%) 

Query : 6 6 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKS VDFLKAQLQNSV- - YGVTTGFG 123 

V++ G SLT ++ R RV KS +++ + YGVTTGFG 

Sbjct: 72 VDI QGT SLTVAQVTAI ARRS EVKVNLDEAAARERVAK S ANWVAENI SRGTDT YGVTTGFG 131 

Query: 124 GS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS SF S VGRGLENTL PLEWRGAMVI RVNSLT 183 
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+ + RT LQ LI GV +G+ +LP + AM++R N+L 
Sbjct: 132 ATSHRRTNKTADLQTELIRFLNAGV IGK ESLPSTYS K VAML VRTNTLM 179 

Query: 184 RGH S AVRL WLEALTNFLNHRI T P I VPLRGS I S ASGDL S PL S YI AGAI TGH PDVKVHVLH 243 

+G S +R +LEA+ N +N + P +PLRG+I+ASGDL PLSYIAG +TG + KV V 
Sbjct: 180 QGFSGIRWEILEAMANLMNKNLIPKLPLRGTITASGDLVPLSYIAGLLTGRHNSKV-VTP 238 

Query: 244 EGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXX 302 

E E + A EA+ G+ A L KEGL LVNGTAV + + +A 
Sbjct: 239 EDEE--ITALEALKRAGIPAPFELQAKEGLALVNGTAVGSAVAATVCFDANILALFAEIL 296 

Query: 303 XXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXG 362 

E M+G P H + + HPGQ+E A + LL S + 

Sbjct: 297 SALFCEVMLGNAEFTDPLTHGL-KHHPGQIEAAAIMEFLLDESDYMKEAKLRYEKDPLTK 355 

Query: 363 ILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASA 422 

+QDRY LRTSPQ+LGP +E + A + + E N+ DNPL+DV HGGNFQ + 

Sbjct: 356 P - KQDRYALRTS PQWLGPQI EVI RMATH S I ERE INS VNDNPL I DVARD I ALHGGNFQGT P 414 

Query: 423 VS I SMEKTRL AL AL I GKL 440 

+ + SM+ R+A+A I GKL 
Sbjct: 415 IGVSMDNLRIAIAAIGKL 432 



D > gi |19073338|gb| AAL84767 . 1 1 phenylalanine ammonia lyase 1 [Cucumis sativus] 
Length = 395 

Score = 202 bits (514), Expect - 3e-50 

Identities = 135/364 (37%), Positives = 199/364 (54%), Gaps = 21/364 (5%) 



Query : 


365 


RQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVS 


424 






+QDRY LRT+PQ+LGPL+E + + ++ E N+ DNPL+DV + HGGNFQ + + 




Sbjct: 


32 


KQDRYALRTAPQWLGPLIEVIRFSTKSIEREINSVNDNPLIDVSRNKALHGGNFQGTPIG 


91 


Query: 


425 


ISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYA 


483 






+SM+ TRLA+A IGKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 +A+Y 




Sbjct: 


92 


VSMDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLSASRNPSLDYGFKGAEIAMASYC 


151 


Query: 


484 


SELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 


543 






SEL +LANPVTT VQ AE NQ VNSL LIS+R+TAEA D+L L+ ++ L QA+DLR 




Sbjct: 


152 


S ELQYL ANPVTTHVQ S AEQHNQDVN SLGL I S SRKT AE AI D I LKLMS ST FL VALC QAIDLR 


211 


Query: 


544 


AMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKALNKRLEQTTTYDLEPRWHDAFS 


603 






+E+K ++Q+LT+ AL+ + K L + + + D 




Sbjct: 


212 


HLEENLKSAVKSTI ILVAQKVLITSTNG ALDPSRLFEKNLLKWDREYTFAYIDDPC 


268 


Query : 


604 


Y ATGT WE LLSSS P S ANVTLT AVNAWKVAS AEKAI S LTREVRNRF WQT P S 


653 






.AT + + + ■ L +S N + AE L+ +V + S 




Sbjct: 


269 


SATYPLMQGLRQVFVEHTLANSDDENNADTPIFQKIAIFEAELKAILSNKVESTRLAYES 


328 


Query : 


654 


SQAPAHAYLSP-RTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGR-I 


711 






A + R+ LY FVREELG++ G+ + + G +++ A+ G+ I 




Sbjct: 


329 


GNALIKNQIEECRSYPLYRFVREELGIKLLTGEKVI SPGEECEKVFAALCKGKMI 


383 


Query : 


712 


NHVL 715 








N +L 




Sbjct: 


384 


NSIL 387 
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□ > qi I 48784800 | ref 1 ZP_00281105 . 1 1 COG2986: Histidine ammonia- lyase [Burkholderia i 
Length = 531 

Score = 200 bits (509), Expect = le-49 

Identities = 147/485 (30%), Positives = 222/485 (45%), Gaps = 40/485 (8%) 

Query: 66 VELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQN- - SVYGVTTGFG 123 

V + G LT D RAR+ + DFL+ L +VYGV TG+G 

Sbjct: 21 WIGGRKLTIEEWAIARHRAPVALSADPAWRARIQRGADFLRRHLAAGATVYGVNTGYG 80 

Query: 124 GSA--DTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNS 181 

+ D E +L L + CG+ G+ L+ L V+ R+NS 
Sbjct: 81 DAC WDVPMELVEAL PLQLTRYHGCGM GQYLDEAQTLAVIAA RLNS 126 

Query: 182 LTRGH S AVRLWLE ALTNFLNHR I T P I VPLRGS I S ASGDL S PL S Y I AGAI TGH PDVKVHV 241 

L G S VR V+LE L + +NHR+ P +P GS+ ASGDL+PLSY+A A+ G D V 
Sbjct: 127 LAYGFSGVRPVLLERLADLVNHRVLPRIPSEGSVGASGDLTPLSYVAAALAGERD V 182 

Query: 242 LHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXX 301 

+EG++ RE+G +L PKEGL L+NGTAV +A 
Sbjct: 183 MFEG--QLR1WREVWTELGQTPLTLAPKEGLALMNGTAVMTGLACLAFARADHLTRLTAR 240 

Query: 302 XXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXX 361 

A+ G+ F + +V +PH GQ E A IR L+G 
Sbjct: 241 LT ALCTVALDGRAAHFDAMLF EV- K PH AGQAE AAAWI RDDL AGRD DTP 287 

Query: 362 GILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQAS 421 

G QDRY +R +P +G + + + E N+ DNPL+D +N++ HGGNF 

Sbjct: 288 GHRLQDRYSIRCAPHVIGVARDALSWVRRDIENELNSANDNPLIDPDNERVLHGGNFYGG 347 

Query: 422 AVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA AEDPSLNYHGKGLDIH 478 

+ + +M+ ++A+A + L Q L++ N GLP L+ + ++N+ K + I 
Sbjct: 348 H I AF AMD SLKVAVANL ADL>IDRQL ALL VI3 WFNKGL PRNL SGAT S ARAAINHGFKAVQ I S 407 

Query: 479 IAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQ 538 

+A+ +E P + F + E NQ S+ I+AR ++ + A+H T+Q 

Sbjct: 408 SSAWTAEALKNTMPASVFSRSTEAHNQDKVSMGTIAARDCLRVLELTEQVAAAHTLATVQ 467 

Query: 539 AVDLR 543 

A LR 
Sbjct: 468 AARLR 472 



□ > qi I 56459245 | ref | YP_154526 . 1 1 El Histidine ammonia-lyase [Idiomarina loihiensis I 

gi | 5617 8255 1 gb | AAV80977 . 1 1 S Histidine ammonia-lyase [Idiomarina loihiensis L2TR] 
Length =515 

Score = 200 bits (508) , Expect = le-49 

Identities = 145/487 (29%), Positives = 223/487 (45%), Gaps = 35/487 (7%) 

Query : 6 2 TDDWELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNS - - VYGVT 119 

T ++ G LT + E +VD V FL L+ +YGVT 

Sbjct: 2 TTSIIAFGGRPLTIKDWEIANGKAQIALSDAPEFVEKVDAGVRFLDELLEQDGVIYGVT 61 

Query: 120 TGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRV 179 

TG+G S VS+ + L+ P ++ F G GL +T + R + R+ 

Sbjct: 62 TGYGDSC TVSVPENLVNE LPIHLTRFH-GCGLGDTFDEQETRAILATRL 109 
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Query : 


180 


NSLTRGHS AVRLWLEALTNFLNHR I T P I VPLRGS I S ASGDLS PL S YI AGAI TGH PDVKV 


239 






+SL +G+S V +LE L LN + P++P GS+ ASGDL+PLSYIAGA+ G DV+ 




Sbjct : 


110 


S SLAQGYSGVSWELLERLWMLNENMLPL I PKEGS VGASGDLTPLS Y I AGAL I GERDVRF 


169 


Query : 


240 


HVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXX 


299 






K+M + EA L G+ L PKEGL ++NGTAV ++A 




Sbjct: 


170 


R NKVMNSAEAFELLGMSVHKLRPKEGLAIMNGTAVMTALACLAWDRAEYLTRLS 


223 


Query : 


300 


XXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXX 


359 






A+ G F + V +PH GQ +VA 1+ L+ 




Sbjct: 


224 


SRITSLASIALEGNSNHFDDLLFAV-KPHKGQQQVASWIQQDLNHVEHPRNSSRL 


277 


Query : 


360 


XXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQ 


419 






QDRY +R +P +G L + + T+ E N+ DNP++D + HGG+F 




Sbjct: 


278 


QDRYSIRCAPHVIGVLKDSLPWFKETIENELNSANDNPIIDGLGEHVLHGGHFY 


331 


Query: 


420 


ASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAA EDPSLNYHGKGLD 


476 






+++ M+ + A+A + L+ Q L++ MN GLPS L+A E S+N+ K + 




Sbjct: 


332 


GGHIAMVMDSMKTAVANLADLHDRQMALLMDTKMNHGLPSNLSAAEGERKSINHGFKAVQ 


391 


Query : 


477 


IHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCT 


536 






I +A+ +E L P + F + E NQ S+ I+AR ++ ++ + L 




Sbjct: 


392 


IGCSAWTAEALKLTMPASVFSRSTECHNQDKVSMGTIAARDCIRILELTEQVWATLLAA 


451 


Query: 


537 


LQAVDLR 543 








Q V+LR 




Sbjct: 


452 


YQGVELR 458 





□ > gi | 60299943 | gb | AAX18625 . 1 1 phenylalanine ammonia- lyase [Nerium oleander] 
Length = 289 

Score = 199 bits (507), Expect = 2e-49 

Identities = 125/293 (42%), Positives = 163/293 (55%), Gaps = 8/293 (2%) 

Query: 218 SGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGLV 275 

SGDL PLSYIAG +TG P+ K + G ++ A EA L G+ L PKEGL LV 

Sbjct: 2 SGDLVPLSYIAGLLTGRPNSKCVGPNGG LLD AGE AFRL AG I NGGF F ELQ PKEGL ALV 58 

Query: 276 NGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVA 335 

NGTAV + +A+ E M G+ F + + HPGQ+E A 

Sbjct: 59 NGTAVGSGLASMVLFDANVTjAVIjCEv^ 117 

Query: 336 RNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE 395 

+ +L GS F +QDRY LRTSPQ+LGP +E + + ++ E 

Sbjct: 118 AIMEHILDGS-FCVKAAKKLHEMDPLQKPKQDRYALRTSPQWLGPQIEVIRTSTKSIERE 176 

Query: 396 NNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNR 455 

N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 177 INSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIASIGKLMFAQFSELVNDFYNN 236 

Query: 456 GLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAV 507 

GLPS L+ + + PSL+Y KG +1 +AAY SEL LANPVT VQ AE NQ V 
Sbjct: 237 GLPSNLSGGQNPSLDYGFKGAEIAMAAYCSELQFLANPVTNHVQSAEQHNQDV 289 
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D > qi I 81807 [pir | |JQ1070 phenylalanine ammonia- lyase (EC 4.3.1.5) - soybean ( f ragr 
Length = 416 

Score = 199 bits (506), Expect = 3e-49 

Identities = 143/405 (35%), Positives = 216/405 (53%), Gaps = 23/405 (5%) 

Query: 328 HPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMH 387 

HPGQ+E A + +L GSS+ +QDRY LRTSPQ+LG L+E + 

Sbjct: 11 H PGQ I E AAAI MEH I L EGS S YVKAAKKLHE I D PLQK P - KQDRYALRT S PQWLGHL I EVI RF 69 

Query: 388 AYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTE 447 

+ ++ E N+ DNPL+DV + HGGNFQ + + + SM+ TRLALA IGKL F Q +E 
Sbjct: 70 STKSIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLALASIGKLMFAQFSE 129 

Query: 448 LLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

L+N N GLPS L A+ +P L+Y KG +1 +A+Y SEL +LANPVT+ VQ AE NQ 
Sbjct: 130 LVNDYYNNGLPSNLTASRNPRLDYGFKGAEIAMASYCSELQYLANPVTSHVQSAEQHNQD 189 

Query: 507 VNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLG 566 

VNSL LIS+R+T EA ++L L+ + + L QA+DLR +E + K + + + ++ L 

Sbjct: 190 VNSLGLISSRKTHEAIEILKLMSSTFLVGLWQAIDLRHLEDNLKNTVKNWSQVAKRTLT 249 

Query: 567 TGLDVNAL ALEVKKALNKRLEQTTT YDLE PRWHDAF S YATGT WE LLSSSP 617 

TG+ + L + KL+ + +D T +++ L + + 

Sbjct: 250 TGVNGE LHPSRFCEKDLLKWDREYTFAYIDDPCSGTYPLMQKLRQVLVDYALANGE 306 

Query: 618 S ANVTLTAVNAWKVAS AEKA I S - - LTREVRNRFWQTPS SQ - APAHAYLS PRTRVL Y S FVR 674 

+ T T+ + K+AS E+ + L +EV + Q A + R+ LY FVR 

Sbjct: 307 NEKNTNTSI-FQKIASFEEELKTLLPKEVEGARVAYENDQCAIPNKIKECRSYPLYKFVR 365 

Query: 675 EELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

EELG G+ + + G + + + A+ G I L++ L 

Sbjct: 366 EELGTALLTGERVI S PGEECDKVFTALCQGNI IDPLLECL 405 



□ > gi | 17548586 1 ref | NP„521926 . 1 | B PROBABLE HISTIDINE AMMONIA-LYASE PROTEIN [Ralstc 
GMIIOOO] 

gi | 17430834 | emb | CAD17 516.1 1 EI PROBABLE HISTIDINE AMMONIA-LYASE PROTEIN [Ralstonia 
Length = 528 

Score = 198 bits (503), Expect = 6e-49 

Identities = 142/457 (31%), Positives = 216/457 (47%), Gaps = 36/457 (7%) 

Query: 93 DDEIRARVDKSVDFLKAQLQN- - SWGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTP 150 

D+ R R+ + + FL+ QL +VYGV TG'+G + + +S+ AL+ Q + 

Sbjct: 46 DEAWRDRIERGARFLQEQLAQGATVYGVNTGYGDACE 1 S VP P AL V - - Q AL PLQL 97 

Query: 151 T S VS SF S VGRGLENTLPLEWRGAMVI RVNSLTRGH S AVRLWLE ALTNFLNHRI T P I VP 210 

T +GR L + L V+ R+NSL G+S VR +L+ L + +NH I P +P 

Sbjct: 98 TRYHGCGMGRYLAPSETLAVIAA RLNSLAHGYSGVRYTLLQRLADLINHDILPRIP 153 

Query: 211 LRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKE 270 

GS+ ASGDL+PLSY+A A+ G D VL +G K+ A + G L PKE 

Sbjct: 154 AEGSVGASGDLTPLSYVAAALVGERD VLFDG - - KVRAASDVWRALGH S PFEL APKE 207 

Query: 271 GLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPG 330 

GL L+NGTAV +A A+ G+ G F I +PH G 

Sbjct: 208 GLALMNGTAVMTGLACLAYARAEHLIRLATRLTALATVALDGRSGHFDAT IFQ - AK PHAG 266 
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Query: 331 QVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYS 390 

Q +VA +R L+G G QDRY +R +P +G + M 

Sbjct: 267 QADVAAWLREDLAG WDDTGGHRLQDR YS I RC APHVI GVAQDAMSWIRR 314 

Query: 391 TLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLN 450 

+ E N+ DNPL+D + + + HGGNF + + +M+ + A+A + L Q L+ + 
Sbjct: 315 D I ENELNS ANDNPL I DPD ARR ILHGGNF YGGH I AF AMDALKT AI ANL ADLMDRQL ALLVD 374 

Query: 451 AAMNRGLPSCLAAEDPS LNYHGKGLD I H I AAYAS ELGHLANPVTTFVQPAEMGNQAV 507 

+ GLP L+ P +N+ K + I ++A+ +E P + F + E NQ 

Sbjct: 375 DRYSNGLPRGLSGASPDRAPINHGFKAIQISVSAWTAEALKHTMPASVFSRSTESHNQDK 434 

Query: 508 NSLALI SARRTAEANDVLSLLLASHLYCTLQAVDLRA 544 

S+ I+AR ++ + A+H T QAV LRA 

Sbjct: 435 VSMGTIAARDCLRVLELTEQVAAAHTLATAQAVRLRA 471 



□ > gi 1 1345583 | emb | CAA53581 . 1 1 phenylalanine ammonium lyase [Vitis vinifera] 
gi 1 1172004 [ sp| P45735 | PALY..VITVI Phenylalanine ammonia- lyase 
Length = 416 

Score = 197 bits (501), Expect = le-48 

Identities = 139/405 (34%), Positives = 212/405 (52%), Gaps = 21/405 (5%) 

Query: 328 HPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMH 387 

HPGQ+E A + +L GSS + +QDRY LRTSPQ+LGP +E + 

Sbjct: 11 HPGQIEAAAIMEHILDGSSYVKEAKKLHEMDPLQKP-KQDRYALRTSPQWLGPHIEVIRA 69 

Query: 388 AYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTE 447 

+ ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +E 
Sbjct: 70 STKSIEREINSVNDNPLIDVSRNKALHGGNFQGTPIGVSMDNTRLAIAAIGKLMFAQFSE 129 

Query: 448 LLNAAMNRGL P S C LA - AED P S LNYHGKGLD I H I AAYAS ELGHL AN PVTTF VQ P AEMGNQ A 506 

L+N N GLPS L+ + +PSL+Y KG +1 +A+Y SEL LANPVT V+ AE NQ 
Sbjct: 130 LVNDFYNNGLPSNLSGSRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVESAEQHNQD 189 

Query: 507 VNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLPTLLQQHLG 566 

VNSL LIS+R+TAEA D+L L+ ++L QA+DLR +E + K + + ++ L 

Sbjct: 190 VNSLGLISSRKTAEAVDILKLMSTTYLVALCQAIDLRHLEENLKSTVKKTVSHVAKKTLT 249 

Query: 567 TGLDVNALALEVKKALNKRL EQTTT YDLE P - - RWHD AF S YATGT WELL S S S PS 618 

G+ L + KL E Y+P + +VE + + 

Sbjct: 250 IGANGE LHPSRFCEKDLLKWDREHVFAYIDDPCSATYPLMQKVRQVLVEHALNNGE 306 

Query: 619 ANVTLTAVNAWKVAS AEKAI S - - LTREVRN- RFWQTPSSQAPAHAYLS PRTRVLYSFVRE 675 

+ + K+ + E+ + L +EV + R + + + R+ LY FVRE 

Sbjct: 307 SEKNGSTSIFQKIGAFEEELKAVLPKEVESARDGVESGNPSIPNRIKECRSYPLYKFVRE 366 

Query: 676 ELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKMLA 720 

ELG + G + + G + +++ A+ +G+I L+ L+ 

Sbjct: 367 ELGT GLLTGEKVRSPGEDFDKVFTAMCEGKIIDPLLDCLS 406 



□ > gi | 28872212 ] ref |NP_794831 . 1 1 13 histidine ammonia-lyase [Pseudomonas syringae p^ 
DC3000] 

gi|28855466|gb| AA058526 . 1 | El histidine ammonia-lyase [Pseudomonas syringae pv. to 
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DC3000] 
Length = 515 

Score = 197 bits (500), Expect = le-48 

Identities = 154/513 (30%), Positives = 233/513 (45%), Gaps = 41/513 (7%) 

Query: 91 QNDDEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGV 148 

Q DDE RAR+ + FL + L +YGVTTG+G S +EH 
Sbjct: 34 QGDDEFRARIARGAQFLDSLLSKEGVIYGVTTGYGDSCWAVP LEH--VEA 82 

Query: 149 T PT S VS SF S VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLE ALTNFLNHRI T PI 208 

P + +F G GL L + R + R+ SL +G S VR+ +LE L F++ + P+ 
Sbjct : 83 LPRYLYTFH-GCGLGKLLDAQATRAVLAARLQSLCQGVSGVRVELLERLQAFIDQDVLPL 141 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+ P GS + ASGDL+PLSY+A ++G + V+ G ++ A + G +VL P 

Sbjct: 142 I PEEGS VGASGDLT PL S YVAATL SGERE VMFRGERRL- - ASDVHRELGWTPLVLRP 195 

Query: 269 KEGLGLWGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KE L L+NGTAV +A V A+ G F + +PH 

Sbjct: 196 KEALALMNGTAVMTGIACLAFARADYLLQLATRITAMNWALQGNPEHFDERLF-AAKPH 254 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 388 

PGQ++VA +R L+ + QDRY LR +P LG L + + 

Sbjct: 255 PGQMQVAAWLRQDLAI DAPT APLHRL QDRYSLRCAPHVLGVLADSLNWL 303 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

S + +E N+ DNP++D E ++ HGG+F ++ +M+ + +A + L Q L 
Sbjct: 304 RS F I E I ELNS ANDNP 1 1 DAE AERVLHGGHF YGGH I AF AMD SLKTLVANVADLLDRQL ALL 363 

Query: 449 LNAAMNRGLPSCL AAED P SLNYHGKGLD I H I AAY A S ELGHL ANP VTT F VQ P AEMGNQ 505 

++ N GLPS L +AE LN+ K + I +A+ +E P + F + E NQ 

Sbjct: 364 VI5ERYNHGLPSNLSGASAERAMLNHGFKAVQIGTSAWTAEALKNTMPASVFSRSTECHNQ 423 

Query: 506 AVNSLAL I S ARRT AE ANDVL SLLL ASHL YC TLQAVDLRAMELDFKKQFDPLL PTLLQQHL 565 

S + I+AR ++ + A+ L Q V LR+ D + PL P L H 
Sbjct: 424 DKVSMGTIAARDAIRVLELTEQVAAATLIAANQGVWLRSKGADAR PLPPALASMHA 479 

Query: 566 GTGLDVNAL ALEVKKALNKRLEQTTT YDLE PRW 598 

G D A +E +AL L + RW 

Sbjct: 480 ELGEDF - APVI E - DRALE S ELRLCLKH I ANRRW 510 



CI > gi | 60299945[gb| AAX1 8626.1] phenylalanine ammonia- lyase [Pittosporum tobira] 
Length = 289 

Score = 196 bits (499) , Expect = 2e-48 

Identities = 122/294 (41%), Positives = 162/294 (55%), Gaps = 8/294 (2%) 

Query: 217 ASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEA--WLGPKEGLGL 274 

ASGDL PLSYIAG +TG P+ K T + + +A S G++ L PKEGL L 

Sbjct : 1 ASGDLVPLSYIAGLLTGRPNSKCV GPTGESLDPGKAFSFAGIDGGFFELQPKEGLAL 57 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV +++ EMG+F++ HPGQ+E 

Sbjct: 58 VNGTAVGSGLTSWLFETNVLALLSEVLSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEA 116 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 
A + +L GSS+ +QDRY LRTSPQ+LGP +E + + ++ 
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Sbjct: 117 AAIMEHILDGSSYVKAAKKLHEMDPLQKP-KQDRYALRTSPQWLGPQIEVIRASTKSIER 175 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + + SM+ TRLA+A IGKL F Q +EL+N N 
Sbjct: 176 E INS VNDNPL I DVSRNKALHGGNFQGT P IGVSMDNTRLAI AS I GKLMF AQF SELVNDF YN 235 

Query: 455 RGLPSCLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAV 507 

GLPS L+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ V 
Sbjct: 236 NGLPSNLSGGRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDV 289 



[j > gi | 24575109 1 gb | AAL06680 . 1 1 putative ammonia lyase/transferase [Streptomyces glc 
Length =539 

Score = 196 bits (498) , Expect = 2e-48 

Identities = 143/475 (30%), Positives = 214/475 (45%), Gaps = 43/475 (9%) 

Query: 98 ARVDKSVDFLK- - AQLQNSVYGVTTGFGGSADTRTEDA- -VSLQKALIEHQLCGVTPTSV 153 

A+ KS + + A+ +YGVTTG+G + + + V LQ L+ GV P 

Sbjct: 43 AKAQKSREIFEGIAEQNIPIYGVTTGYGEMIYMQVDKSKEVELQTNLVRSHSAGVGPLFA 102 

Query: 154 S S F S VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLE ALTNFLNHRIT P I VPLRG 213 

+ R + R+N+L +GHSAVR ++LE L +LN ITP +P G 
Sbjct: 103 E DEARAI VAARLNTLAKGHSAVRPI ILERLAQYLNEGITPAI PEIG 148 

Query: 214 SISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLG 273 

S+ ASGDL+PLS++A + G + +VL +G + + + ++ G+E + L KEGL 
Sbjct: 149 SLGASGDLAPLSHVASTLIG EGYVLRDG--RPVETAQVLAERGIEPLELRFKEGLA 202 

Query: 274 LVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVE 333 

L+NGT+ + + +EA+ G F HD+ RPH GQ++ 

Sbjct: 203 LINGTSGMTGLGSLWGRALEQAQQAEIVTALLIEAVRGSTSPFLAEGHDIARPHEGQID 262 

Query: 334 VARNIRTLLSGSSFAXXXX XXXXXXXXXGILRQDRYPLRTSPQFLGPLVE 383 

A N+R L+ GS I Q Y LR PQ +G + + 

Sbjct: 263 TAANMRALMRGSGLTVEHADLRRELQKDKEAGKDVQRSEIYLQKAYSLRAIPQWGAVRD 322 

Query: 384 DMMHAYSTLSLEmTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFT 443 

+ HA L +E N+ DNPL E K+ HG NF ++ +M+ +AL +G L 
Sbjct: 323 TLYHARHKLRIELNSANDNPLF-FEGKEIFHGANFHGQPIAFAMDFVTIALTQLGVLAER 381 

Query: 444 QCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMG 503 

Q +LN ++ GLP L + DP L+ G A +E P +T P+ 

Sbjct: 382 QINRVLNRHLSYGLPEFLVSGDPGLHSGFAGAQYPATALVAE-NRTIGPASTQSVPSNGD 440 

Query: 504 NQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLLP 558 

NQ V S+ LISAR + +LA QAVD+ +FD L P 

Sbjct: 441 NQDWSMGLISARNARRVLSNNNKILAVEYLAAAQAVDISG RFDGLSP 488 



□ > gi [27361857 |gb| AAO10763 . 1 1 S Histidine ammonia- lyase [Vibrio vulnificus CMCP6] 

gi | 27365708 | ref | NP_761236 . 1 1 0 Histidine ammonia-lyase [Vibrio vulnificus CMCP6] 
gi | 33301173 | sp | Q8DA21 1 HUTH_VIBVU Histidine ammonia-lyase (Histidase) 
Length = 513 

Score = 195 bits (495), Expect = 5e-48 

Identities = 139/433 (32%), Positives = 217/433 (50%), Gaps = 32/433 (7%) 
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Query : 


114 


S VYGVTTGFGGS ADTRT - - EDAVSLQKAL I EHQLCGVTPT S VS S F S VGRGLENTL PLE W 


171 






+VYG+ TGFG A+TR ED +LQ++++ S G+ + E V 




Sbjct: 


54 


TVYGINTGFGLLANTRIAPEDLETLQRSIV LSHAAGIGEFMADETV 


99 


Query: 


172 


RGAMVI RVNSLTRGH S AVRL WLE ALTNFLNHRI T PI VPLRGS I S ASGDL S PLS Y I AGAI 


231 






R MV+++NSL+RG+S +RL V+ + L + +N ++ P VP +GS + ASGDL+PL++++ + 




Sbjct: 


100 


RLMMVLKINSLSRGYSGIRLNVIQMLIDLVNAQVYPCVPQKGSVGASGDLAPLAHMSTVL 


159 


Query : 


232 


TGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXX 


291 






G + H G KI + EA+ + GLE + L PKEGL L+NGT S + A 




Sbjct: 


160 


LGEGQAR HNG--KIISGLEALKIAGLEPITLAPKEGLALLNGTQASTAFALEGLFI 


213 


Query: 


292 


XXXXXXXXXXXXXXXVEAMVGQQG S F APF I HDVCRPH PGQVEVARN I RTLL SG S S F AXXX 


351 






VEA +G + F P IH V R H Q++ A R LL SS 




Sbjct: 


214 


AEDLFASATVCGAMSVEAALGSRRPFDPRIHRV-RGHRSQMDSAMAYRHLLDTSSEIGQS 


272 


Query : 


352 


XXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQ 


411 






QD Y LR PQ +G + + + + + L +E+N+ +DNPL+ E+ 




Sbjct: 


273 


HSNCEKV QDPYSLRCQPQVMGACLQQIRNSAEILLVESNSVSDNPLVFAEDDD 


325 


Query: 


412 


TAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYH 


471 






GGNF A V+ + + + LA+A IG L+ + L+++A+++ LP L ++ +N 




Sbjct: 


326 


IISGGNFHAEPVAMAADNLALAIAEIGSLSERRMALLIDSALSK-LPPFL-VDNGGVNSG 


383 


Query : 


472 


GKGLD I H I AAYASELGHL ANPVTTF VQPAEMGNQ AVNSL AL I S ARRTAEANDVL SLLLAS 


531 






+ AA ASE LA+P + P + S+A +ARR E + +LA 




Sbjct : 


384 


FMI AQVT S AAL AS ENKTL AHPAS VDSL PT S ANQEDHVSMATF AARRLREMGENTRGI LAV 


443 


Query : 


532 


HLYCTLQAVDLRA 544 








Q +D RA 




Sbjct: 


444 


EYLSAAQGLDFRA 456 





□ > qi | 37680136 1 ref |NP_934745 . 1 1 B histidine airationia- lyase [Vibrio vulnificus YJ01* 
gi | 61213549 1 sp | Q7MK58 | HUTH__VIBVY Histidine ammonia- lyase (Histidase) 

gi | 37198882 1 dbj 1 BAC94716 . 1 1 Bl histidine ammonia-lyase [Vibrio vulnificus YJ016] 
Length = 513 

Score = 195 bits (495), Expect = 5e-48 

Identities = 139/433 (32%), Positives = 217/433 (50%), Gaps = 32/433 (7%) 

Query: 114 SVYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEW 171 

+VYG+ TGFG A+TR ED +LQ++++ S G+ + E V 

Sbjct: 54 TVYGINTGFGLLANTRIAPEDLETLQRSIV LSHAAGIGEFMADETV 99 

Query: 172 RGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAI 231 

R MV+++NSL+RG+S +RL V++ L + +N ++ P VP +GS+ ASGDL+PL++++ + 
Sbjct: 100 RLMMVLKINSLSRGYSGIRLNVIQMLIDLVNAQVYPCVPQKGSVGASGDLAPLAHMSTVL 159 

Query: 232 TGHPDVTCWVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXX 291 

G + H G KI+ EA+ + GLE + L PKEGL L+NGT S+A 
Sbjct: 160 LGEGQAR HNG--KIISGLEALKIAGLEPITLAPKEGLALLNGTQASTAFALEGLFI 213 

Query: 292 XXXXXXXXXXXXXXXVEAMVGQQG SFAPF I HDVCRPH PGQVEVARN I RTLL SGSSF AXXX 351 

VEA +G + F P IH V R H Q++ A R LL SS 
Sbjct: 214 AEDLFASATVCGAMSVEAALGSRRPFDPRIHRV-RGHRSQMDSAMAYRHLLDTSSEIGQS 272 
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Query: 352 XXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQ 411 

QD Y LR PQ +G + + + + + L +E+N+ +DNPL+ E+ 
Sbjct: 273 HSNCEKV QDPYSLRCQPQVMGACLQQIRNSAEILLVESNSVSDNPLVFAEDDD 325 

Query: 412 TAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYH 471 

GGNF A V+ + + + LA+A IG L+ + L+++A+++ LP L ++ +N 
Sbjct: 326 IISGGNFHAEPVAMAADNLALAIAEIGSLSERRMALLIDSALSK-LPPFL-VDNGGVNSG 383 

Query: 472 GKGLDI H I AAYAS ELGHLANPVTTF VQPAEMGNQAVNSLAL I S ARRTAEANDVL SLLL AS 531 

+ AA ASE LA+P + P + S+A +ARR E + +LA 

Sbjct: 384 FMIAQVTSAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARRLREMGENTRGILAV 443 

Query: 532 HLYCTLQAVDLRA 544 

Q +D RA 
Sbjct: 444 EYLSAAQGLDFRA 456 



fl > gi | 49364851 | gb | AAT65681 . 1 1 phenylalanine ammonia- lyase [Ginkgo biloba] 
Length = 287 

Score = 194 bits (493), Expect = 8e-48 

Identities = 123/289 (42%), Positives = 162/289 (56%), Gaps = 7/289 (2%) 

Query: 221 LSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAW-LGPKEGLGLVNGTA 279 

L PLSYIAG +TG P+ KV +G E M EA+ GLE L PKEGL +VNGT+ 
Sbjct: 4 LGPLSYIAGLLTGRPNSKVRT-RDGAE--MSGLEALKQVGLEKPFELQPKEGLAIVNGTS 60 

Query: 280 VSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIR 339 

V A++A+ E M G+ P H + + HPGQ+E A + 

Sbjct: 61 VGAALASIVCFDANVLAVLSEVMSAMFCEV^NGKPEFTDPLTHRL-KHHPGQMEAAAIME 119 

Query: 340 TLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTT 399 

+L GSS+ +QDRY LRTSPQ+LGP VE + A + E N+ 

Sbjct: 120 YVLDGS S YMKQAAMLQELNPLQK P - KQDRYALRT S PQWLGPQVEVI RAATHMI ERE INS V 178 

Query: 400 TDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPS 459 

DNP++DV + HGGNFQ + + +SM+ RL++A IGKL F Q +EL+N N GLPS 
Sbjct: 179 NDNPVIDVSRDKALHGGNFQGTPIGVSMDNLRLSIAAIGKLMFAQFSELVNDYYNGGLPS 238 

Query: 460 CLA-AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAV 507 

L+ +PSL+Y KG +1 +A+Y SEL +LANPVT VQ AE NQ V 
Sbjct: 239 NLSGGPNPSLDYGLKGAEIAMASYTSELEYLANPVTNHVQSAEQHNQDV 287 



□ > gi 1 51246205 | ref 1 YP„066089 . 1 1 El histidine ammonia-lyase [Desulf otalea psychrophj 

gi | 50877242 1 emb 1CAG37082 . 1 1 19 probable histidine ammonia-lyase [Desulf otalea psyc 
Length = 512 

Score = 194 bits (492), Expect = le-47 

Identities = 141/456 (30%), Positives = 214/456 (46%), Gaps = 35/456 (7%) 

Query: 93 DDE I RARVDK S VDFLKAQLQNS - - VYGVTTGFGGS ADT - - RTEDAVSLQKAL I EHQLCGV 148 

+++ + +++ SV + ++ +YG+ TGFG A+T E+ LQ++LI GV 
Sbjct: 30 EEKCKGKINASVQTVGEVIRQGRVI YGINTGFGLLANTI I PNEELEHLQRSLILSHAAGV 89 

Query: 149 TPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPI 208 
S VR MV+ + +NSL RG+S +RL V+EAL LN + P 
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Sbjct: 90 GAFMADS TVRLMMVLKINSLARGYSGIRLEVIEALVQLLNAEVYPS 135 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

VP +GS+ ASGDL+PL++++ +G+ + G +RE+LGL+ LGP 

Sbjct: 136 VPQKGSVGASGDLAPLAHMS I VLLGEGEAS YRGQR- - L SGREGLEL AGL S PI TLGP 189 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KEGL L+NGT S + A ++A +G + F P IH V R H 

Sbjct: 190 KEGLALLNGTQASTAFALQGLFAAEELFATAMVSGSLSLDAALGSRRPFNPLIHAV-RGH 248 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 388 

Q++VA + R LL S QD Y LR PQ +G + + +A 

Sbjct: 249 KSQIDVAASYRQLLEHSEIERSHKFCEAV QDPYSLRCQPQVMGACLNQIRNA 300 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

+ EN +DNPL+ + GGNF A + + + + LA+A IG L + L 

Sbjct: 301 AEVIGTEANAVSDNPLVFCKENDIISGGNFHAEPIAMVADNLALAIAEIGALPERRTALL 360 

Query: 449 LN AAMNRGL P S C L AAED P SLNYHGKGLD I H I AAY A S ELGHL AN PVTTF VQ P AEMGNQ AVN 508 

+ + + M+ GLP L + LN + AA ASE LA+P + P + 

Sbjct: 361 IDSHMS-GLPPFL-VDKGGLNSGFMIAQVTAAALASENKSLAHPASVDSLPTSANQEDHV 418 

Query: 509 SLALI SARRTAEANDVLSLLLASHLYCTLQAVDLRA 544 

S+A +ARR E D + +LA L Q +D RA 
Sbjct: 419 SMATFAARRLLEMADNTAGILAIELLAACQGIDFRA 454 



□ > qi 1 37522635 1 ref |NP_926012 . 1 [ El histidine ammonia- lyase [Gloeobacter violaceus I 

gi | 3 5213636 | dbj | BAC91007 . 1 [ El histidine ammonia- lyase [Gloeobacter violaceus PCC 
Length =514 

Score = 193 bits (491) , Expect = le-47 

Identities = 139/448 (31%), Positives = 214/448 (47%), Gaps = 34/448 (7%) 

VDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAV- - SLQKAL I EHQLCGVT PT S VS S 155 
V +S F++A L+ VYG+TTGFG + R + LQ+ L+ 

VRRSRAFVEALLEGDEIVYGITTGFGYFKNRRIPRSAVEQLQQNLL 85 

F S VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHR I T P I VPLRGS I 215 

S GL EWR + ++R N+L +G+S VR L+ L LN + P+VP RGS + 

MSSAAGLGEPFGREVWAMLLLRANTLAQGYSGVRPETLQLLVAMLNRGVHPWPCRGSV 145 

SASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLV 27 5 
ASGDL+PL+++A +TG + +V G E ++ A++ GLE + LG KEGL L+ 



Query : 


100 


Sbjct: 


40 


Query : 


156 


Sbjct: 


86 


Query : 


216 


Sbjct: 


146 


Query : 


276 


Sbjct: 


200 


Query : 


336 


Sbjct: 


259 


Query: 


396 


Sbjct: 


311 



NGT +++ +EA +G + +F P H + RPHPGQ 



RN+ L S+ QD Y LR +PQ G ++ + +A +++E 

RNLLVLTEDSALIASHAGCDRV QDAYSLRC APQVHGASLDAI S YAAGVI AI E 310 



N+ TDNPL+ + Q GG+F V+++ + +ALA + ++ + L+NA 
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Query: 456 GLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISA 515 

GLP L E L+ A+ SE LA+P P G + S+ L +A 

Sbjct: 371 GLPMFL-TEAGGLHSGYMVAQYTAASLVSENKVLAHPACVDSIPTSAGQEDHVSMGLTAA 429 

Query: 516 RRTAEANDVLSLLLASHLYCTLQAVDLR 543 

R+ D ++A L C QA+DLR 

Sbjct: 430 RKAVTVCDNCERVI AI ELMC AAQALDLR 457 



□ > gi |9655681|gb | AAF94361 . 1 1 El histidine ammonia- lyase [Vibrio cholerae 01 biovar 
N16961] 

gi 1 15641215 | ref |NP_230847 . 1 1 EI histidine ammonia- lyase [Vibrio cholerae 01 biovar 
N16961] 

gi 1 11269677 ] pir | |E82228 histidine ammonia- lyase (EC 4.3.1.3) [similarity] - Vibri 

(strain N16961 serogroup 01) 
gi 1 14194869 | sp 1 Q9KSQ4 1 HUTH_VIBCH Histidine ammonia-lyase (Histidase) 
Length = 511 

Score = 193 bits (490), Expect = 2e-47 

Identities = 137/433 (31%), Positives = 214/433 (49%), Gaps = 32/433 (7%) 



Query : 


114 


SVYGVTTGFGGSADTRT - - EDAVSLQKALI EHQLCGVTPTSVS SFSVGRGLENTLPLEW 


171 






+\/vn-i- THFfi A+T + +F) +T,OK" + + 4- ^ G+ + E V 

T V 1 VJ T J. \3 IT Vj n i X i ~ LJ < J-JV^Xv ■ i ~ >J \J~ • i—i V 




oDj ct. : 


DZ 


1 V I VJ_L1\J lur Vjj1j.I_i/-U.\J x jXJ-rAtr^JLJLJilil Lj\,/i\Z> 1. V — Jjjnnrtu _L OI-iJ_Jl r 10i-/I-i X V 


97 


Query : 


172 


RGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAI 


231 






R M++++NSL RG+S +RL V++AL +N++I P VP +GS+ ASGDL+PL++++ + 




Sbjct: 


98 


RLMMLLK INSL ARGYSG IRLEVI QAL I ELVNNQ I YPC VPKKG S VGASGDL APLAHMSTVL 


157 


Query : 


232 


TGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPK^^ 


291 






G + + KI+ EA+ + GLE + L PKEGL L+NGT S + A 




Sbjct: 


158 


LGEGQARYN GKIISGLEAMKIAGLEPITLAPKEGLALLNGTQASTAFALEGLFV 


211 


Query : 


292 


XXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXX 


351 






VEA +G + F P IH V R H Q++ A R LL SS 




Sbjct: 


212 


AEDLFASATVCGAMSVEAALGSRRPFDPRIHRV-RGHRTQMDAATAYRHLLDVSSEIGQS 


270 


Query : 


352 


XXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQ 


411 






QD Y LR PQ +G ++ + A L +E N+ +DNPL+ E+ 




Sbjct: 


271 


HSNCEKV QDPYSLRCQPQVMGACLQQIRSAAEVLEVEANSVSDNPLVFAEDGD 


323 


Query : 


412 


TAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYH 


471 






GGNF A V+++ + LA+A IG L+ + L+++A+++ LP L ++ +N 




Sbjct: 


324 


IISGGNFHAEPVAMAADNLALAIAEIGSLSERRMALLIDSALSK-LPPFL-VX)NGGVNSG 


381 


Query : 


472 


GKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLAS 


531 






+ AA ASE LA+P + P + S+A +ARR + + +LA 




Sbjct: 


382 


FMIAQWAAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARRLRDMGENTRGILAV 


441 


Query : 


532 


HLYCTLQAVDLRA 544 








Q +D RA 




Sbjct: 


442 


EYLAAAQGLDFRA 454 





□ > gi 1 60326352 [ gb | AAX18752 . 1 1 phenylalanine ammonia-lyase [Styphnolobium japonicun 
Length =289 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4, 



Page 162 of 218 



Score = 192 bits (489) , Expect = 2e-47 

Identities = 122/294 (41%), Positives = 160/294 (54%), Gaps = 8/294 (2%) 

Query: 217 ASGDLSPLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA- - WLGPKEGLGL 274 

ASGDL PLSY+AG + G P+ K + G +++ A+EA L ++ L PKEGL L 

Sbjct: 1 ASGDLVPLSYVAGILIGRPNSK-SIGPNG--QVLNAKEAFELAEIDGGFFELQPKEGLAL 57 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + +A+ E M G+ F + + HPGQ+E 

Sbjct: 58 VNGTAVGSGLASIVLFEANTLAVLSEILSAIFAEVMQGKP-EFTDHLTHKLKHHPGQIEA 116 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + GSS+ +QDRY LRTSPQ+LGP +E + A T+ 

Sbjct: 117 AARTEYIYDGSSYVKAAQKLHEIDPLQKP-KQDRYALRTSPQWLGPQIEVLRQATKTIER 175 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E + DNPL+DV + HGGNFQ + + +SM+ TRLA A IGKL F Q +EL N N 
Sbjct: 176 EIYSGNDNPLVDVSRNKALHGGNFQGTPIGVSMDNTRLARASIGKLMFAQFSELENDFYN 235 

Query: 455 RGLPS-CLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAV 507 

GLPS A+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ V 
Sbjct: 236 NGLPSNRTASRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDV 289 



□ > gi | 60299941 [gb] AAX18624 .1 1 phenylalanine ammonia- lyase [Juglans regia] 
Length =289 

Score = 191 bits (484), Expect = 9e-47 

Identities = 122/294 (41%), Positives = 160/294 (54%), Gaps = 8/294 (2%) 

Query: 217 ASGDLSPLSYI AGAITGHPDVKVHVLHEGTEKIMFAREAI SLFGLEA — WLGPKEGLGL 274 

ASGDL PLSYIAG +GP+KV G +A+A+G+ L PKEGL L 

Sbjct: 1 ASGDLVPLSYIAGLLIGRPNSKA-VGPNGES--LDATKAFQVAGINGGFFELQPKEGLAL 57 

Query: 27 5 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

VNGTAV + +A+ E M G+ F + HPGQ+E 

Sbjct: 58 VNGTAVGSGLASMVLFEANIQAILSEILSAIFAEVMQGKP-EFTDHLTHKLEHHPGQIEA 116 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A + +L GS++ +QDRY LRTSPQ+LGP +E + A + 

Sbjct: 117 AAIMEHILDGSAYVKAAQKLHDIDPLQKP-KQDRYALRTSPQWLGPQIEVIRTATKMIER 175 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A IGKL F Q +EL++ N 
Sbjct: 176 E INS VNDNPL I DVSRNKALHGGNFQGTP IGVSMDNTRLAI AAI GKLMF AQF S ELVSDF YN 235 

Query: 455 RGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAV 507 

LPS L A+ +PSL+Y KG +1 +A+Y SEL LANPVT VQ AE NQ V 
Sbjct: 236 NRLPSNLTASRNPSLDYGFKGAEIAMASYCSELQFLANPVTNHVQSAEQHNQDV 289 



□ > gi 1 28898047 | ref |NP_797652 . 1 1 El histidine ammonia-lyase [Vibrio parahaemolyticus 

gil28806261| dbj | BAC59536 . 1 | 13 histidine ammonia-lyase [Vibrio parahaemolyticus RI 
gi | 33301165 | sp 1 Q87Q77 | HUTH„VIBPA Histidine ammonia-lyase (Histidase) 
Length = 511 

Score = 190 bits (483), Expect = le-46 
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Identities = 137/433 (31%), Positives = 214/433 (49%), Gaps = 32/433 (7%) 

Query: 114 SVYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEW 171 

+VYG+ TGFG A+TR ED +LQ++++ G+ G+ + + E V 
Sbjct: 52 TVYGINTGFGLLANTRIAPEDLETLQRSIVLSHAAGI GKFMSD ETV 97 

Query: 172 RGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAI 231 

R MV+++NSL RG S +RL V+ L + +N ++ P VP +GS + ASGDL+PL++++ + 
Sbjct: 98 RLMMVIjKINSLARGFSGIRLKVINMLIDLVNAQWPCVPQKGSVGASGDLAPLAHMSTVL 157 

Query: 232 TGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXX 291 

G + H G +1+ EA+ + GLE + L PKEGL L+NGT S + A 
Sbjct: 158 LGEGQAR HNG--QIVSGYEALKIAGLEPITLAPKEGLALLNGTQASTAFALEGLFI 211 

Query: 292 XXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXX 351 

VEA +G + F P IH V R H + + A R LL SS 
Sbjct: 212 AEDLFASATVCGAMSVEAALGSRRPFDPRIHRV-RGHRSTMDAAMAYRHLLDTSSEIGES 270 

Query: 352 XXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQ 411 

QD Y LR PQ +G ++ + ++ L +E N+ +DNPL+ E+ 
Sbjct: 271 HTNCEKV QDPYSLRCQPQVMGACLQQIRNSAEVLQVEANSVSDNPLVFAEDND 323 

Query: 412 TAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYH 471 

GGNF A V+++ + LA+A IG L+ + L+++A+++ LP L + + +N 
Sbjct: 324 IISGGNFHAEPVAMAADNLALAIAEIGSLSERRMALLIDSALSK-LPPFL-VDNGGVNSG 381 

Query: 472 GKGLD I H I AAYAS ELGHLANPVTTF VQP AEMGNQ AVNSL AL I S ARRT AE ANDVL SLLLAS 531 

+ AA ASE LA+P + P + S+A +ARR E + +LA 

Sbjct: 3 82 FMIAQVTSAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARRLKEMGENTRGILAV 441 

Query: 532 HLYCTLQAVDLRA 544 

Q +D RA 
Sbjct: 442 E YL S AAQGLDFRA 454 



□ > gi | 46323992 [ ref 1 ZP_00224354 . 1 1 COG2986: Histidine ammonia- lyase [Burkholderia c 
Length = 540 

Score = 189 bits (481) , Expect = 2e-46 

Identities = 147/468 (31%), Positives = 215/468 (45%), Gaps = 41/468 (8%) 

Query: 97 RARVDKSVDFLKAQLQN- - SVYGVTTGFGGSA- -DTRTEDAVSLQKALIEHQLCGVTPTS 152 

RAR+++ +L+ L N +VYGVTTG+G + D +L L + CG+ 
Sbjct: 57 RARIERGAAWLRDHLANGGTVYGVTTGYGDACVVDVPPSLVEALPLQLTRYHGCGM 112 

Query: 153 VSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLR 212 

G + T L +V V R+NSL G+S VR +LE L + +NHRI P +P 
Sbjct: 113 GDWFDATQTL S IV VARLN SL AFG Y SGVRF TLL ERL ADMVNHR I L PR I P S E 162 

Query: 213 GSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGL 272 

GS+ ASGDL+PLSY+A A+ G V G E AR+A + L PKEGL 

Sbjct: 163 GSVGASGDLTPLSYVAAALVGERSVG FAGGE- -CDARDAWRAIDRTLLTLAPKEGL 216 

Query: 273 GLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQV 332 

L+NGTAV +A A+ G+ G F + D +PH GQ 

Sbjct: 217 ALMNGT AVMTGL ACLAF ARADHLTRVAARLT ALTT I ALDGRAGHFDARLFD - AK PHAGQA 275 

Query: 333 EVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTL 392 
E A IR L+G G QDRY +R +P +G + + + 
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Sbjct: 276 EAAAWI RADL AGRD ELPGCRLQDRYSVRCAPHVIGVARDALSWMRRDI 323 

Query: 393 SLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAA 452 

E N+ DNPL+D + HGGNF ++ +M+ + A+A + L Q L+ + 

Sbjct: 324 ENELNS ANDNPL I D PDEGC VLHGGNF YGGH I AF AMDALKT AVANLADLMDRQLALLVDDK 383 

Query: 453 MNRGLP SCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNS 509 

+ GLP S A E + +N+ K + I +A+ +E P + F + E NQ S 

Sbjct: 384 FSNGLPRNLSGAAPERAAINHGFKAVQISSSAWTAEALKHTMPASVFSRSTESHNQDKVS 443 

Query: 510 LALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPLL 557 

+ I+AR + + A+H + T+QAV LR + D Q PL 

Sbjct: 444 MGT I AARDC LRVL ALT EQVAAAHVLATVQAVRLRLRD- D PHAQLT PAL 490 



□ > gi | 54301792 | ref | YP_131785 . 1 1 10 putative histidine ammonia- lyase protein [Photo* 
SS9] 

gi [ 46915212 | emb|CAG21985 .1 1 JSH putative histidine ammonia- lyase protein [Photobact 
Length = 518 

Score = 189 bits (479), Expect = 3e-46 

Identities = 141/476 (29%), Positives = 226/476 (47%), Gaps = 38/476 (7%) 

Query: 92 IOTDEIRARVDKSVTDFLKAQLQNS--WGVTTGFGG 149 

N E A++D+SV FL+ L+ +YGVTTG+G S V+ + L+ + 
Sbjct: 38 NTPEYTAKIDRSVAFLERLLKEEGVIYGVTTGYGDSC TVAIPPNLVDE L 86 

Query: 150 PTSVSSFSVGRGLENTLPLEvVRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIV 209 

P ++ F G GL L + R + R+ SL++G S V +L L +NH I+P + 
Sbjct: 87 PLHLTRFH- GCGLGENLDHQQARAVLATRLC SLSQGFSGVSHDLLNQL VTL INHDI S PRI 145 

Query: 210 PLRGSISASGDLSPLSYIAGAITGHPDVICWVLHEGTEKIMFAREAISLFGLEAVVLGPK 269 

P GS+ ASGDL + PL S Y + A + G +V + ++G +1 + + G+ + L PK 
Sbjct: 146 PQEGSVGASGDLTPLSYVAAVLIGEREV I YKG- - EIRPTADVFAELGITPIKLKPK 199 

Query: 270 EGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHP 329 

EGL L+NGT+V ++A M G F + V +PHP 

Sbjct: 200 EGLALMNGTSVMTALACIAYKRAEYLAQLATRITAMVSLGMHGNDFHFDEALFAV-KPHP 258 

Query: 330 GQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAY 389 

GQ E+A +R+ L + QDRY LR +P +G L + + 

Sbjct: 259 GQQEIASWLRSDLQADTPPRNSDRL QDRYSLRCAPHVIGVLQDTLPWLR 307 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELL 449 

+ E N+ DNP++D EN++ HGG+F ++++M+ + A+A I L Q +L+ 
Sbjct: 308 QMI ENELNS ANDNPIIDGENERVLHGGHFYGGHIAMAMDTLKTAVANIADLLDRQMAQLM 367 

Query: 450 NAAMNRGL P SCL A AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

+ N GLP L E +N+ K + I I+A+ +E P + F + E NQ 

Sbjct: 368 DYKFNNGLPFNLTGAEGERKPINHGFKAVQIGISAWTAEALKNTMPASVFSRSTECHNQD 427 

Query: 507 VNSLAL I S ARRTAEANDVL SLLLASHLYCTLQAVDLRAM- - ELDFKKQFD PLL PTL 560 

S+ IS+R + + A+ L QA+++R ELD + F P L ++ 

Sbjct: 428 KVSMGTISSRDCLRVLQLTEQVTAASLLAATQALEIRKRHNELD-ENHFSPALKSM 482 



□ > gi I 56678792 1 gb [ AAV95458 . 1 [ Bl histidine ammonia-lyase [Silicibacter pomeroyi DSS 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4, 



Page 165 of 218 



qi | 56697055 | ref | YP__167417 . 1 1 B histidine ammonia- lyase [Silicibacter pomeroyi DSS 
Length = 512 

Score = 188 bits (478), Expect = 4e-46 

Identities = 133/432 (30%), Positives = 195/432 (45%), Gaps = 31/432 (7%) 

Query: 115 VYGVTTGFGGS ADTRT - - EDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PLEWR 172 

VYGV TGFG A + +D +LQ+ LI CGV +P + R 

Sbjct: 53 VYGVNTGFGKLASLKVAPQDTATLQRNLILSHCCGVGAP IPRRMAR 98 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

MV+ + + SL RG S VR ++ L L +TP++P++GS+ ASGDL+PL+++ I 
Sbjct: 99 LMMVLKLLSLGRGASGVRWELITLLQEMLARDVTPVI PVQG SVGAS GDLAPLAHMT AVI I 158 

Query: 233 GHPDvXVHVIjHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G + + + +G + EA++ GL + LGPKEGL +NGT S+A 
Sbjct: 159 GAGEAE YQGQR - - L PGAE AL ARAGLT P I ALG PK EGLAF INGTQF S TAF AL AGL F GA 212 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A++G P IH R H GQ+ + A +R LL GS 

Sbjct: 213 WRAATSSLVTAALSTDAIMGSTAPLQPEIH-ALRGHRGQIDAAARMRALLDGSEIRESHR 271 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G + + + A TL +E N TDNPL+ E 
Sbjct: 272 EGDTRV QDPYCIRCQPQVTGAAMDVLRQAAQTLEIEANAATDNPLVLAEADMI 324 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V + + LAL+ IG + + + + + ++ LP L + P LN 
Sbjct: 325 VSGGNFHAEPVGFAADLIALALSEIGAIAQRRVALMVDPTLSFDLPPFLTPK-PGLNSGL 383 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ + AA SE HLANP TP + S+A A R + L +L 

Sbjct: 384 MI AEVTTAALMSENKHL ANPC VTD ST PT S ANQEDHVSMAAHGAVRLGRMVENLH YI LGVE 443 

Query: 533 L YC TLQAVDLRA 544 

L C Q ++ RA 
Sbjct: 444 LLCAAQGIEFRA 455 



□ > qi | 27359656 1 gb | AAO08595 . 1 1 El Histidine ammonia- lyase [Vibrio vulnificus CMCP6] 

gi I 27363540 | ref |NP_759068 . 1 1 S Histidine ammonia-lyase [Vibrio vulnificus CMCP6] 
Length = 512 

Score = 187 bits (476), Expect = 8e-46 

Identities = 137/472 (29%), Positives = 222/472 (47%), Gaps = 37/472 (7%) 

Query: 92 NDDEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALI EHQLCGVT 149 

N E A++D+ V FL+ L+ +YGVTTG+G S V++ L+E 
Sbjct: 32 NSVEFTAKIDRGVAFLERLLKEEGVIYGVTTGYGDSC TVAIPPQLVEE L 80 

Query: 150 PTSVSSFSVGRGLENTLPLEVWGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIV 209 

P ++ F G GL L E R + R+ SL++G S V +L + +NH I + P + 
Sbjct: 81 PLHLTRFH-GCGLGKILTHEQARAVLATRLCSLSQGVSGVSHDLLNQIVTLINHDISPRI 139 

Query: 210 PLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPK 269 

P GS+ ASGDL+PLSY+A A+ G + V+++G E+ E + G++ + L PK 

Sbjct: 140 PEEGSVGASGDLTPLSYLAAALVGERE VIYQGEERA--TAEVYAELGIQPIKLRPK 193 
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Query: 270 EGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHP 329 

EGL L+NGT+V ++A AM G F + V +PHP 

Sbjct: 194 EGL ALMNGT S VMT AL AC L A YKRAE YL AQL S TK I T AMVS VAMHGNDFH FDE AL F AV- K PH P 252 

Query: 330 GQVEVARNI RTLL SGS SF AXXXXXXXXXXXXXGI LRQDR YPLRT S PQFLGPL VEDMMH AY 389 

GQ ++A +R L QDRY LR +P +G + + + 

Sbjct: 253 GQQQ I AAWLRDDLKADK P PRN SDRL QDRYSLRCAPHVIGWQDSLPWLR 301 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

+ E N+ DNP++D +N++ HGG+F ++++M+ + +A + L Q +L+ 
Sbjct: 302 QMI ENELNS ANDNPI I DGDNERVLHGGHF YGGH I AMAMDTLKTG I ANLADLLDRQMAQLM 361 

Query: 450 NAAMNRGLPSCLA AED P S LNYHGKGLD I H I AAY AS ELGHL ANPVTT F VQ P AEMGNQ A 506 

+ N GLP L+ E +N+ K + I I+A+ +E P + F + E NQ 

Sbjct: 362 DYKFNNGLPFNLSGAEGERKPINHGFKAVQIGISAWTAEALKHTMPASVFSRSTECHNQD 421 

Query: 507 VNSLALI SARRTAEANDVLSLLLASHLYCTLQAVDLRAM- - ELDFKKQFDPL 556 

S+ I+AR + + + A+ L Q +++R ELD D L 

Sbjct: 422 KVSMGT I AARDCLRVLELTEQVAAASLLAATQG I E I RRRRGELDENHMSDRL 473 



□ > gi 1 27381353 | ref | NPJ772882 . 1 1 El histidine ammonia-lyase [Bradyrhizobium japonici 

gi 1 27354520 1 dbj | BAC51507 . 1 1 B histidine ammonia-lyase [Bradyrhizobium japonicum U 
Length = 519 

Score = 187 bits (476), Expect = 8e-46 

Identities = 139/438 (31%), Positives = 196/438 (44%), Gaps = 31/438 (7%) 

Query: 109 AQLQNSVYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTL 166 

AQ VYG+ TGFG A R + LQ+ LI CGV P + 
Sbjct: 50 AQADTPVYGINTGFGKLASKRIPPDQTALLQRNLIVSHCCGVGPAT 95 

Query: 167 PLE WRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHR I T P I VPLRGS I S ASGDL S PLS Y 226 

P +VR M +++ SL RG S VR V+E L L R+ P+VP +GS+ ASGDL+PL++ 
Sbjct: 96 PEPIWLMMALKIISLGRGASGVRREVIEQLQGMLARRVCPLVPQQGSVGASGDLAPLAH 155 

Query: 227 IAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMAT 286 

+ + G V K + EA-H+ GL + LGPKEGL L+NGT S + A 

Sbjct: 156 MTAVMIGEGQAIVD GKTVSGGEALAAAGLAPLTLGPKEGLALINGTQFSTAYAI 209 

Query: 287 XXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSS 346 

V+A + F P I + R H GQ+ A + LL GS 

Sbjct: 210 SGVLRGFHLARAALVTGALSVDAAMASTAPFRPEIQAL-RGHAGQIAAAATLTALLDGSD 268 

Query: 347 FAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLD 406 

QD Y LR PQ G ++ + L +E N TDNPL+ 

Sbjct: 269 IRLSHLEGDERV QDPYCLRCQPQVAGAALDLITQTARALIVEANAVTDNPLVL 321 

Query: 407 VENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDP 466 

VE + GGNF A V+ + + LAL+ IG ++ + L++ A+N GLP L DP 
Sbjct: 322 VETGEIVSGGNFHAEPVAFAADTIALALSEIGAISERRIATLVDPALNFGLPPFL-TPDP 380 

Query: 467 SLNYHGKGLD I H I AAYAS ELGHL ANPVTTFVQPAEMGNQAVNSLAL I S ARRTAE ANDVLS 526 

+N ++ AA +E* A + P + S+A +ARR A+ D L+ 

Sbjct: 381 GWSGFMIAEVTAAALYAENKQRAAACSIDSTPTSANQEDHVSMAAHAARRLADMADNLA 440 

Query: 527 LLLASHLYCTLQAVDLRA 544 
+L L Q + LRA 
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Sbjct: 441 AILGIELLVAAQGITLRA 458 



□ > qi | 48787881 1 ref 1 ZP_Q0283 860 . 1 1 COG2986: Histiciine ammonia-lyase [Burkholderia i 
Length = 510 

Score = 187 bits (474), Expect = le-45 

Identities = 148/457 (32%), Positives = 221/457 (48%), Gaps = 40/457 (8%) 

Query: 99 RVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDA--VSLQKALIEHQLCGVTPTSVS 154 

RV+KS D + + + VYGV TGFG A+T LQK L V 
Sbjct: 39 RVEKSKDIVSRIVADGKIVYGVNTGFGRLANTTIPAGRIAELQKNL VL 86 

Query: 155 SFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGS 214 

S SVG G + W M + + SL RGHS VR V+ A+ + LN + P +P +GS 
Sbjct: 87 SHSVGTG- - ELMEDRWGLIMALKAI SLARGHSGVRPQWLAI I SMLNAGVYPC I PSKGS 144 

Query: 215 ISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGL 274 

+ ASGDL + PL + + + A A+ G V+ + K + A E + S + GLEA+ LGPKEGL L 

Sbjct: 145 VGASGDLAPLAHLAAAMLGVGHVRI DGKRVPAAEGLSVAGLEALKLGPKEGLAL 198 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

+NGT S ++A +EA+ G F P IH V R GQ++V 

Sbjct: 199 LNGTQASTALALSGLFAAERVFASAMVTGALSLEAVKGSTVPFDPRIH-VARGQRGQIDV 257 

Query: 335 ARNI RTLL SGS S F AXXXXXXXXXXXXXG I LRQDRYPLRT S PQFLGPLVEDMMH AYSTL SL 394 

A + LL GS G QD Y +R PQ +G + + + + L+ + 

Sbjct: 258 AGRLAALLDGSGI IASHGNGTRVQDPYSIRCQPQVMGACLDHIRYVAGILTI 309 

Query: 395 ENNTTTDNPLLDVENKQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMN 454 

E N +DNPL+ +N GGNF A V+ + + + +A+ + IG ++ + LL++ M+ 

Sbjct: 310 EANAASDNPLV-FDNGDVLSGGNFHAEPVALAADALAVAISEIGAISERRTALLLDSHMS 368 

Query: 455 RGLPSCLAAEDPSLOTHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALIS 514 

GLP+ L E +N + AA ASE LA+P + P + S+A + 

Sbjct: 369 -GLPAFLWES-GINSGFMIAQVTSAALASENKSLAHPASVDSLPTSANQEDHVSMATFA 426 

Query: 515 ARRTAEANDVLSLLLASHLYCTLQAVD LRAMEL 547 

ARR + D ++++ Q +D LR+ EL 

Sbjct: 427 ARRLKDMADNTAVI VGI EGMAAAQGMDFHRPLRS SEL 463 



□ > gi | 487 82 814 | ref | ZP_002792 94 . 1 1 COG2986: Histidine ammonia-lyase [Burkholderia i 
Length =507 

Score = 187 bits (474), Expect = le-45 

Identities = 139/429 (32%), Positives = 210/429 (48%), Gaps = 29/429 (6%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 

YG+ TGFG AT Q L++ L V S +VG G + P WR + 

Sbjct: 52 YGINTGFGRLASTHI PHD QLELLQRNL VLSHAVGVGEPMSRP- - WRLLI 99 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

++++SL RGHS +R V++AL N + P++P++GS+ ASGDL+PL++++ A+ G 
Sbjct: 100 ALKL S SLGRGH SGI RREVMDAL I TLYNADVL PVI PVKGS VGASGDLAPL AHMS AALLGVG 159 

Query: 236 DVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXX 295 
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+ V +G MAE + +L GL+ + L KEGL L+NGT S ++A 
Sbjct: 160 E VFAKGER- -MPATEGLALVGLKPLTLQAKEGLALLNGTQASTALALYNMF AI EDL 213 

Query: 296 XXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXX 355 

V+A +G F IH++ R H GQ++ A R+LL GS+ 
Sbjct: 214 YRT ALVSGAL SVDAAMG S VK P FDAR I H EL - RGHQGQ I DAAAAYRS LLEGS AI NVS H ADCD 272 

Query : 356 XXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHG 415 

QD Y LR PQ +G ++ M HA + L LE N +DNPL+ + + G 
Sbjct: 273 KV QDPYSLRCQPQVMGACLDQMRHAANVLLLEANAVSDNPLIFPDTGEVLSG 324 

Query: 416 GNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGL 475 

GNF A V+ + + LA A IG L + L++A ++ GLP L D +N 
Sbjct: 325 GNFHAEPVAFAADNLALAAAEIGALAERRIALLIDATLS-GLPPFL-VRDGGVNSGFMIA 382 

Query: 476 DIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYC 535 

+ AA ASE LA+P + P + S+A +AR+ + + + +L+ L 

Sbjct: 383 HVT AAAL AS ENKTL AH P AS VDSLPT S ANQEDHVSMATF AARKLGD I AENTANI L S I ELLA 442 

Query: 536 TLQAVDLRA 544 

Q VDLRA 
Sbjct: 443 AAQGVDLRA 451 



D > gi [6563308| gb | AAF17247 . 1 1 phenylalanine ammonia lyase [Prunus persica] 
Length = 356 

Score = 187 bits (474) , Expect = le-45 

Identities = 135/363 (37%), Positives = 187/363 (51%), Gaps = 22/363 (6%) 



Q+E A + +L+GS + +QDRY LRTSPQ+L P +E + A 

QIEAAAIMEHILAGSDYVKAAEKVHDLDPLQKP-KQDRYALRTSPQWLSPQIEVIRAATK 59 



+ E N+ DNPL+DV + HGGNFQ + + ++M+ TRLA+A IGKL F Q +EL+N 



N GLPS L + +PSL+Y KG +1 +A+Y SEL L NPVT VQ AE NQ VNS 



L LIS+R+TAEA DVL L+ +++L QAVDLR +E + K + + ++ L 



HCKALNKRL EQ TTTYDLE PRW- HDAF S YATGT WELL S S S 616 

+K L K +++ + TY L + H +A + SSS 



+TA K + REN TP+ +Y LY FVRE 

CITAFEEELKTLLPKEVESARLEYDNGKSATPNRIKDCRSY PLYKFVRE 353 



ELG 



Query : 


331 


Sbjct: 


1 


Query : 


391 


Sbjct: 


60 


Query : 


451 


Sbjct: 


120 


Query : 


510 


Sbjct: 


180 


Query : 


570 


Sbjct: 


240 


Query : 


617 


Sbjct: 


300 


Query : 


676 


Sbjct: 


354 
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□ > qi | 48732075 | ref | ZP„00265818 . 1 1 COG2986: Histidine ammonia- lyase [Pseudomonas fl 
Length = 514 

Score = 186 bits (473), Expect = 2e-45 

Identities = 152/509 (29%), Positives = 229/509 (44%), Gaps = 45/509 (8%) 

Query: 91 QNDDE I RARVDK S VDFLKAQLQNS - - VYGVTTGFGGS ADTRTEDAVSLQK AL I EHQLCGV 148 

Q+D R R+ K FL + L +YGVTTG+G S V++ +E 
Sbjct: 34 QSDAPYRERIAKGARFLDSLLDKEGVIYGVTTGYGDSC WAVPLHHVE A 82 

Query: 149 T PT S VS S F S VGRGLENTL PL EWRG AMVT RVNS LTRGH S AVRLWL EALTNFLNHR I T P I 208 

P + +F G GL L + R + R+ SL G S VR+ +LE L FL H I P+ 
Sbjct : 83 LPRHLYTFH-GCGLGKLLDAQATRAVLAARLQSLCHGVSGVRIELLERLHAFLEHDILPL 141 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+P GS+ ASGDL+PLSY+A ++G + V+ G + A + G +VL P 

Sbjct: 142 IPEEGSVGASGDLTPLSYVAATLSGERE VMFRGERR--QAADVHRELGWTPLVLRP 195 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KE L L+NGTAV +A V A+ G F + +PH 

Sbjct: 196 KEALALMNGTAVMTGLACLAYARADYLLQLATRITALNWALQGNPEHFDERLF-AAKPH 254 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 388 

PGQ++VA +R L+ + QDRY LR +P LG L + + 

Sbjct: 255 PGQMQVAAWLRKDLAIDAPTAPLHRL QDRYSLRCAPHVLGVLADSLNWL 303 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

S + E N+ DNP++D E ++ HGG+F + + +M+ + +A + L Q L 
Sbjct: 304 RSFIETELNSANDNPIIDAEAERVLHGGHFYGGHIAFAMDSLKNLVANVADLLDRQLALL 363 

Query: 449 LNAAMNRGLPSCL AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQ 505 

+ + N GLPS L +A+ LN+ K + I +A+ +E P + F + E NQ 

Sbjct: 364 VDERYNHGLPSl^SGASADRAMLNHGFKAVQIGASAWTAEALKNTMPASVFSRSTECHNQ 423 

Query: 506 AVTSrSLALISARRTAEANDVLSLLLASHLYCTLQAVX)LRAMELDFKKQFDPLLPTLLQQHL 565 

S+ I+AR ++ + A+ L Q V LR + D + PL P+L H 
Sbjct: 424 DKVSMGTIAARDAIRVLELTEQVAAATLLAANQGVWLRGRDEDAR PLPPSLAAMHE 479 

Query: 566 GTGLDV NAL AL E VKKALNKRL EQ 588 

D AL E++ L + EQ 

Sbjct: 480 QLAQDFPPVIEDRALEGELRLCLQRIAEQ 508 



□ > qi | 56418920 1 ref | YP_146238 . 1 1 S histidine ammonia-lyase (histidase) [Geobacillus 
HTA42 6] 

gi 1 56378762 1 dbj |BAD74670 . 1 | B histidine ammonia-lyase (histidase) [Geobacillus ka 
HTA426] 
Length =504 

Score = 186 bits (472), Expect = 2e-45 

Identities = 141/458 (30%), Positives = 214/458 (46%), Gaps = 36/458 (7%) 

Query: 93 DDE I RARVDK SVDFLKAQLQN- - SVYGVTTGFGGSADTRTE - -DAVSLQKAL I EHQLCGV 148 

D+E V+KS ++ + N ++YGV TGFG AD R E D LQ L+ C V 
Sbjct: 27 DEESMRAVEKSRAAVEQAISNGRTIYGVNTGFGKLADVRIEGSDLEQLQINLLRSHACAV 86 

Query: 149 TPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPI 208 
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+WR + ++R N+L +G+S VR V+E L FLN I PI 
Sbjct: 87 GEPFAE DWRAMLLLRANALLKGYSGVRPAVIEQLLAFLNTGIHPI 132 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

VP +GS+ ASGDL+PL+++A A G + +++G + M A +A+S G+ + L 

Sbjct: 133 VPQQGSLGASGDLAPLAHLALAFAGEGE AMYQG--RRMPAAQALSQAGISPLSLQE 186 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KEGL L+NGT V + + +EA+ G +F IH R 

Sbjct: 187 KEGLALINGTQVMTAVGALAYLEAEQLAYDSEWIAALTIEALYGIVDAFDARIH-AARGF 245 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 388 

QVEVA +R L+GS QD Y +R PQ G + + + 

Sbjct: 246 QEQVEVAERLRRYLAGSQLTTRQGERRV QDAYSIRCLPQVHGASLRALRYV 296 

Query: 389 YSTLSLE3STNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

TL +E N TDNPL+ + + GGNF V+I+M+ + +A+A + ++ + L 
Sbjct: 297 KETLEIEMNAATDNPLIFADGTALS-GGNFHGQPVAIAMDLLKIAVAELANISERRIERL 355 

Query: 449 LNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVN 508 

+N + + GLP L+ + P L + A+ SE LA+P + P+ + 

Sbjct: 356 VNPQLSEGLPPFLSPQ-PGLQSGAMIMQYVAASLVSENKTLAHPASVDSIPSSANQEDHV 414 

Query: 509 SLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

S + +AR +LA L C LQAV+ R +E 

Sbjct: 415 SMGTTAARH AYMI VQNARKVL AI EL I C ALQAVEARGI E 452 



□ > gi | 53719954 | ref 1 YP__1 08940 . 1 | B histidine ammonia- lyase [Burkholderia pseudomal] 

gi 1 52210368 1 emb | CAH36347 . 1 1 El histidine ammonia- lyase [Burkholderia pseudomallei 
Length = 507 

Score = 186 bits (472), Expect = 2e-45 

Identities = 137/429 (31%), Positives = 207/429 (48%), Gaps = 29/429 (6%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 

YG+ TGFG AT Q L+ + L V S +VG G P WR M 

Sbjct: 52 YGINTGFGRLASTHI PHD QLELLQKNL VLSHAVGVGEPMARP- -WRLLM 99 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

++++SL RGHS +R W++AL N + P++P++GS+ ASGDL+PL++++ + G 
Sbjct: 100 ALKLSSLGRGHSGIRRVVMDALVTLFNADVLPLIPVKGSVGASGDLAPLAHMSAVLLGIG 159 

Query: 236 DVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXX 295 

DV+ + AE++GL+L KEGL L+NGT S ++A 

Sb j c t : 160 DVFIR GERASAAEGLRVAGLAPLTLEAKEGLALLNGTQASTALALDNLFAI EDL 213 

Query: 296 XXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXX 355 

V+A G F IH++ R H GQ++ A R+LL GS+ 
Sbjct: 214 YRTALVSGALSVDAAAGSVKPFDARIHEL-RGHRGQIDAAAAYRSLLDGSAINVSHRDCD 272 

Query: 356 XXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHG 415 

QD Y LR PQ +G ++ + HA L +E N +DNPL+ + + G 
Sbjct: 273 KV QD P Y S LRC Q PQVMGAC LDQ I RH AAGVLL I E ANAVSDN PL I F PDTGE VL S G 324 

Query: 416 GNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGL 475 

GNF A V+ + + +A A IG L + L++A ++ GLP L +D +N 
Sbjct: 325 GNFHAEPVAFAADNLAIAAAEIGALAERRIALLIDATLS-GLPPFL-VKDGGVNSGFMIA 382 
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Query: 476 DIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYC 535 

+ AA ASE LA+P + P + S+A +AR+ A+ + + + +LA L 

Sbjct: 383 HVTAAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARKLADIAENVANILAIELLA 442 

Query: 536 TLQAVDLRA 544 

Q VDLRA 
Sbjct: 443 AAQGVDLRA 451 



□ > qi 1 37679258 | ref |NP„933867 . 1 1 El histidine ammonia- lyase [Vibrio vulnificus YJOK 

qi 1 37198001 1 dbj | BAC93 838 . 1 | El histidine ammonia- lyase [Vibrio vulnificus YJ016] 
Length = 514 

Score = 185 bits (469), Expect = 5e-45 

Identities = 136/472 (28%), Positives = 221/472 (46%), Gaps = 37/472 (7%) 

Query: 92 NDDEIRARvT>KSVT)FLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVT 149 

N E A++D+ V FL+ L+ +YGVTTG+G S V++ L+E 
Sbjct: 34 NSVEFTAKIDRGVAFLERLLKEEGVIYGVTTGYGDSC TVAIPPQLVEE L 82 

Query: 150 PTSVSSFSVGRGLENTLPLEVVRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIV 209 

P ++ F G GL L E R + R+ SL++G S V +L + +NH I + P + 
Sbjct: 83 PLHLTRFH-GCGLGKILTHEQARAVLATRLCSLSQGVSGVSHDLLNQIVTLINHDISPRI 141 

Query: 210 PLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPK 269 

P GS+ ASGDL+PLSY+A A+ G + V+++G E+ E + ++ + L PK 

Sbjct: 142 PEEGSVGASGDLTPLSYLAAALVGERE VIYQGEERA- -TAEVYAELSIKPIKLRPK 195 

Query: 270 EGLGLWGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHP 329 

EGL L+NGT+V + +A AM G F + V +PHP 

Sbjct: 196 EGLALMNGTSVMTALACLAYKRAEYLAQLSTKITAMVSVAMHGNDFHFDEALFAV-KPHP 254 

Query: 330 GQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAY 389 

GQ ++A +R L QDRY LR +P +G + + + 

Sbjct: 255 GQQQIAAWLRDDLKADKPPRNSDRL QDRYSLRCAPHVIGWQDSLPWLR 303 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

+ E N+ DNP++D +N++ HGG+F ++++M+ + +A + L Q +L+ 
Sbjct: 304 QMIENELNSANDNPIIDGDNERVLHGGHFYGGHIAMAMDTLKTGIANLADLLDRQMAQLM 363 

Query: 450 NAAMNRGL P S C LA AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

+ N GLP L+ E +N+ K + I I+A+ +E P + F + E NQ 

Sbjct: 364 DYKFNNGLPFNLSGAEGERKPINHGFKAVQIGISAWTAEALKHTMPASVFSRSTECHNQD 423 

Query: 507 VNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAM--ELDFKKQFDPL 556 

S+ I+AR ++ + A+ L Q +++R ELD D L 

Sbjct: 424 KVSMGTIAARDCLRVLELTEQVAAASLLAATQGIEIRRRRGELDENHMSDRL 475 



□ > gi | 48770373 | ref 1 ZP_00274716 . 1 1 COG2986: Histidine ammonia-lyase [Ralstonia mete 
Length = 533 

Score = 184 bits (468), Expect = 6e-45 

Identities = 134/439 (30%), Positives = 198/439 (45%), Gaps = 31/439 (7%) 
Query: 115 VYGVTTGFGGSADTRT — EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 
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+YGV+TGFG E +LQ+ L+ GV P + VR 

Sbjct: 56 IYGVSTGFGELVHNWVDIEHGRALQENLLRSHCAGVGPL FSRDEVR 101 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

MV R N+L RG+SAVR V+E L +L ITP VP GS + ASGDL+PLS++A + 
Sbjct: 102 AMMVARANALARGYSAVRPAVIEQLLKYLEAGITPAVPQVGSLGASGDLAPLSHVAITLI 161 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G + KV GT E + G+ + L KEGL L+NGT+ + + 

Sbjct: 162 G- - EGKVLTEDGGTAP TAEVLRERGITPLALAYKEGLALINGTSAMTGVSCLLLETL 216 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGS 345 

+E + +F HD+ +PHPGQ+ A N+R LL+ S 

Sbjct: 217 RAQVQQAEIIAALALEGLSASADAFMAHGHDIAKPHPGQIRSAANMRALLADSARLSGHG 276 

Query: 346 - - SFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNP 403 

S G+ Q Y LR PQ LG + + + H + + E N++ DNP 

Sbjct: 277 ELSAEMKTRAGEAKNTGTGVFIQKAYTLRC I PQVLGAVRDTLDHCATWERELNSSNDNP 336 

Query: 404 LLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAA 463 

L E+ + HGGNF V+ +M+ +A +G + + + LL+ +N LP+ LAA 
Sbjct: 337 LF-FEDGELFHGGNFHGQQVAFAMDFLAIAATQLGWSERRLNRLLSPHLNNNLPAFLAA 395 

Query: 464 EDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEAND 523 

+ L+ G A +E + +P + P+ NQ V S+ LI+AR D 

Sbjct: 396 ANEGLSCGFAGAQYPATALIAENRTICSPASIQSVPSNGDNQDWSMGLIAARNARRILD 455 

Query: 524 VLSLLLASHLYCTLQAVDL 542 

+LA L + QA +L 
Sbjct: 456 NNQYILALELLASCQAAEL 474 



□ > gi 1 50083810 | ref | YP_045320 . 1 1 El histidine ammonia- lyase protein (Histidase) [Aci 
ADP1] 

gi | 49529786 1 emb [CAG67498 . 1 1 EH histidine ammonia- lyase protein (Histidase) [Acinet 
ADP1] 
Length = 527 

Score = 184 bits (468) , Expect = 6e-45 

Identities = 138/457 (30%), Positives = 214/457 (46%), Gaps = 40/457 (8%) 



Query : 


97 


RARVDKSVDFLKAQLQNS - - VYGVTTGFGG SADTRTEDAVSLQKAL IE HQLCGVTPT 


151 






R + K DFL LQ +YGVTTG+G S L+E HQ+ + P 




Sbjct: 


44 


RDLIQKGADFLDTLLQEEGVIYGVTTGYGDSC LVEVPTHQVHEL - PL 


89 


Query : 


152 


S VS SF S VGRGLENTL PLE WRGAMVI RVNS LTRGH S AVRL WLE ALTNFLNHR I T PI VPL 


211 






+S F G GL L L R ++ R+ SL RG+S V L +LE L LN + P++P 




Sbjct: 


90 


QLSRFH-GCGLGQNLDLVTARAWITRLCSLARGYSGVSLALLERLVWLLNENVIPVIPS 


148 


Query: 


212 


RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEG 


271 






GS+ ASGDL+PLSYIAG + G + V ++G KI+ ++ ++ + L PKEG 




Sbjct: 


149 


EGSVGASGDLTPLSYIAGVLVGERE VYYQG- - KI I PVQQVYQQKAIQPLTLRPKEG 


202 


Query: 


272 


LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 


331 






L L+NGTAV ++A V A+ G F + +PH GQ 




Sbjct: 


203 


LAL^GTAVMTAIACLNYKRAEQIAQ 


261 


Query : 


332 


VEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYST 


391 
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++A +R L+ QDRY LR +P +G + + 

Sbjct: 262 QKIAAQLRDWLNSE VQTAHQSPRLQDRYSLRCAPHVIGVFEDSKVWLRQF 311 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

+ E N++ DNPL+D N + HGG+F ++ +M+ ++ +A I L Q +L+ + 
Sbjct: 312 I ENELN S SNDNPL I D P VNLRVLHGGH F YGGH I AQ AMD SLK IMI AN I ADLMDRQL AQL VDH 371 

Query: 452 AMNRGLPSCL AAED P S LNYHGKGLD I H I AAY A S ELGHL AN PVTT F VQ P AEMGNQ AVN 508 

MN GLP L AE LN+ K + I ++A+ +E + F + E NQ 

Sbjct: 372 KMNHGLPRNLTGATAERLPLNHGFKAVQIGVSAWTAEALKQTLSASIFSRSTECHNQDKV 431 

Query: 509 SLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAM 545 

S + I+AR + ++A+ ++QA+ L+ + 

Sbjct: 432 SMGTIAARDATRIIVLTEQVMAALCCASIQAIHLKQL 468 



□ >qi | 53725657 | ref | YP„102423 .1 1 El histidine ammonia-lyase [Burkholderia mallei ATC 

gi | 52429080 1 gb | AAU49673 . 1 1 El histidine ammonia-lyase [Burkholderia mallei ATCC 23 
Length = 529 

Score = 184 bits (468), Expect = 6e-45 

Identities = 136/429 (31%), Positives = 206/429 (48%), Gaps = 29/429 (6%) 

Query: 116 YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAM 175 

YG+ TGFG AT Q L+ + L V S +VG G P WR M 

Sbjct: 74 YGINTGFGRLASTHIPHD QLELLQKNL VLSHAVGVGEPMARP- - WRLLM 121 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

++++SL RGHS +R W++AL N + P++P++GS+ ASGDL+PL++++ + G 
Sbjct: 122 ALKLSSLGRGHSGIRRVVMDALVTLFNADVLPLIPWGSVGASGDLAPLAHMSAVLLGIG 181 

Query: 236 DWVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXXXXX 295 

DV+ + AE++GL+L KEGL L+NGT S ++A 

Sbjct: 182 DVFIR GERASAAEGLRVAGLAPLTLEAKEGLALLNGTQASTALALDNLFAIEDL 235 

Query: 296 XXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXX 355 

V+A G F IH++ R H GQ++ A R+LL GS+ 
Sbjct: 236 YRTALVSGALSVDAAAGSVKPFDARIHEL-RGHRGQIDAAAAYRSLLDGSAINVSHRDCD 294 

Query: 356 XXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHG 415 

QD Y LR PQ +G ++ + HA L +E N +DNPL+ + + G 
Sbjct: 295 KV QDPYSLRCQPQVMGACLDQIRHAAGVLLIEANAVSDNPLIFPDTGEVLSG 346 

Query: 416 GNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGL 475 

GNF A V+ + + +A A IG L + L++A ++ GLP L +D +N 
Sbjct: 347 GNFHAEPVAFAADNLAIAAAEIGALAERRIALLIDATLS-GLPPFL-VKDGGVNSGFMIA 404 

Query: 476 DIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYC 535 

+ AA ASE LA+P + P + S+A +AR+ + + ++ +LA L 

Sbjct: 405 HVTAAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARKLTDIAENVANILAIELLA 464 

Query: 536 TLQAVDLRA 544 

Q VDLRA 
Sbjct: 465 AAQGVDLRA 473 



□ > gi 1 17937636 | ref | NP_534425 . 1 [ Wi histidine ammonia-lyase [Agrobacterium tumefacit 
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qi | 17742375 | gb I AAL44741 . 1 | B histidine ammonia- lyase [Agrobacterium tumefaciens s 

qi 1 15159358 | gb| AAK89487 . 1 1 E3 AGR_L_1825p [Agrobacterium tumefaciens str. C58] 
gi | 25292176 |pir | [E98245 hutH gene homolog [imported] - Agrobacterium tumefaciens 
C58, Cereon) 

gi [ 25292178 | pir | | AG3040 histidine ammonia-lyase hutH [imported] - Agrobacterium t 
(strain C58, Dupont) 

gi | 24211817 | sp | Q8U8Z7 1 HUTH„AGRT5 S Histidine ammonia-lyase (Histidase) 

gi | 15891030 [ ref |NP_356702 . 1 | B hypothetical protein AGR_L_1825 [Agrobacterium turn 
C58] 
Length = 514 

Score = 184 bits (468), Expect = 6e-45 

Identities = 134/431 (31%), Positives = 201/431 (46%), Gaps = 32/431 (7%) 

Query: 115 VYGVTTGFGGSADTRTE--DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A + + D +LQ+ LI CGV LP WR 

Sbjct: 55 VYG INTGFGKL AS I K I DAADVATLQRNL I L SHCCGVGVP LPENWR 100 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M +++ SL RG S VRL ++ + L + P++P +GS + ASGDL + PL + + + A + 
Sbjct: 101 LIMALKLVSLGRGASGWLELWLIEAMLEKGVIPVIPEKGSVGASGDLAPLAHMAAVMM 160 

Query: 233 GHPDVKVTiVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G + +EG + A EA++ GL WL KEGL L+NGT S ++A 

Sbjct: 161 GEGE AF YEGAP - - L P AGE AL AKAGLT PWL AAKEGLAL INGTQT ST ALAL AGLFRA 214 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A +G F P IH + R H GQ+ + +R LL GS 
Sbjct: 215 HRAAQAALITGALSTDAAMGSSAPFHPDIHSL-RGHKGQIDAGAALRNLLEGSEIRVSHI 273 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G ++ + TL +E N TDNPL+ + + 

Sbjct: 274 EGDERV QDPYC IRCQPQVDGACLDLLRQVARTLEI EANAVTDNPLV - LSDNSV 325 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + ++T LA+ IG + + L++ A++ GLP+ L ++ P LN 
Sbjct: 326 VSGGNFHAEPVAFAADQTALAICEIGAIAQRRVALLVDPALSYGLPAFL-SKKPGLNSGL 3 84 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ + AA SE +A+P + P + S+A ARR D L +L 

Sbjct: 385 MI AE VT S AALMS ENKQMAH PAS VD ST PT S ANQEDHVSMACHGARRLLPMTDNLF AI LG I E 444 

Query: 533 LYCTLQAVDLR 543 

+Q V+LR 
Sbjct: 445 ALSAVQGVELR 455 



□ > gi | 54309352 | ref 1 YP„130372 . 1 1 E3 putative histidine ammonia-lyase [Photobacteriun 

gi| 46913788| emb 1 CAG20570 . 1 [ S putative histidine ammonia-lyase [Photobacterium pr 
Length =510 

Score = 184 bits (467), Expect = 8e-45 

Identities = 128/432 (29%), Positives = 216/432 (50%), Gaps = 32/432 (7%) 

Query: 115 VYGVTTGFGGSADTR--TEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A+TR ED +LQ++++ G+ G +++ VR 
Sbjct: 53 VYGINTGFGLLANTRIAAEDLETLQRSIVLSHAAGI GTFMDDA TVR 98 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4, 



Page 175 of 218 



Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

+V++VNSL+RG+S +R +V+ AL +N + P +P +GS + ASGDL+PL++++ + 
Sbjct: 99 MMIVLKWSLSRGYSGIRPLVVNALMQLVNTEVYPCIPKKGSVGASGDLAPLAHMSTVLL 158 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G + + ++G + + + +A+ + GLE + L PKEGL L+NGT S + A 
Sbjct: 159 GEGEAR YQG--EVITGAQALEIAGLEPITLAPKEGLALLNGTQASTAFALEGFFAA 212 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

V+A +G + F P IH V R H Q+ + A R +L +S 
Sbjct: 213 EDLYAAATVCGAMSVDAALGSRRPFDPRIHRV-RGHRSQIDAAMGYRHMLGQNSEIGLSH 271 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE3WTTTDNPLLDVENKQT 412 

QD Y LR PQ +G + + + ++ TL +E N +DNPL+ + + 
Sbjct: 272 QQCEKV QDPYSLRCQPQVMGACLQQIRNSAVTLEVEANAVSDNPLVFADDGDI 324 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + + + LA+A IG L+ + L+++ + + + LP L + + +N 
Sbjct: 325 ISGGNFHAEPVAMAADNLALAIAEIGSLSERRMALLIDSGLSK-LPPFL-VDNGGVNSGF 382 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ AA ASE LA+P + P + S+A +ARR + + +LA 

Sbjct: 383 MIAQVTAAALASENKSLAHPASVDSLPTSANQEDHVSMATFAARRLTDMAENTRGILAVE 442 

Query: 533 LYCTLQAVDLRA 544 

L Q +D R+ 
Sbjct: 443 LLAAAQGLDFRS 454 



□ > gi | 537 62553 1 ref | ZP_00168547 . 2 | COG2986: Histidine ammonia- lyase [Ralstonia euti 
Length =526 

Score = 184 bits (467), Expect = 8e-45 

Identities = 137/408 (33%), Positives = 195/408 (47%), Gaps = 33/408 (8%) 

Query: 115 VYGVTTGFGGSADTR--TEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A TR + +LQ+ L V S SVG G + L +WR 

Sbjct: 63 VYGINTGFGKLAQTRI PNDKLATLQRNL VLSHSVGTGPD--LAEDWR 108 

Query: 173 GAMVT RVNSLTRGH S AVRL WLEALTNFLNHRI T PI VPLRGS I S ASGDL S PL S Y I AGAI T 232 

+ 1+ SL RGHS VR ++EAL NH +TP +P +GS+ ASGDL+PL++++ + 
Sbjct: 109 VILAIKAVSLARGHSGVRPEIIEALLALANHGVTPCIPAKGSVGASGDLAPLAHMSCTLI 168 

Query: 233 GHPDVlCVHvXHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G DV V + + A E ++ GL A LGPKEGL L+NGT VS ++A 

Sbjct: 169 GVGDVIV DGRRVPAAEGLAHAGLSAFELGPKEGLALLNGTQVSTALALAGLFAA 222 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+EA+ G F IH+ R GQ+ VA +R +L GS 
Sbjct: 223 EDTFAAGLVAGALSLEAIKGSVKPFDARIHE-ARGQAGQIAVAGAVRAMLDGSEIVDSHK 281 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ +G ++++ HA L +E N +DNPL+ 
Sbjct: 282 ACGRV QDPYSIRCQPQVMGACLDNLQHAARILRIEANAASDNPLVFSAQGDV 333 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + + LA+A IG ++ + LL+ ++ GLP L D LN 
Sbjct: 334 I SGGNFHAEPVAFAADI I ALAIAEIGAI SERRLALLLDTGLS-GLPPFL-VRDGGLNSGF 391 
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Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAE 520 

+ AA ASE LA+P + P + S+A ARR + 

Sbjct: 392 MIAQVTAAALASENKSLAHPSSVDSLPTSANQEDHVSMATYGARRLGD 439 



□ > qi|l7429668|emblCAD16353.1 | B PROBABLE HISTIDINE AMMONIA- LYASE (HISTIDASE) PROI 
solanacearum] 

gi [ 17547365 | ref 1 NP_520767 . 1 1 Ql PROBABLE HISTIDINE AMMONIA- LYASE (HISTIDASE) PROTE 
solanacearum GMI1000] 
Length = 518 

Score = 184 bits (466), Expect = le-44 

Identities = 134/426 (31%), Positives = 202/426 (47%), Gaps = 28/426 (6%) 

Query: 116 YGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTLPLEWRGAM 175 

YG+ TGFG A T+ + H+L + + S +VG G + L V R + 

Sbjct: 60 YGINTGFGKLARTQ IATHELEHLQRNLILSHAVGTGQD--LDDNVARLVL 107 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

+ + + SL RG+S VR W+ + L LN I P +P +GS+ ASGDL+PL+++ A+ G 
Sbjct: 108 LMKAASLARGYSGVRRWIDTLLAMLNAGIVPCIPSKGSVGASGDLAPLAHMTLAMLGEG 167 

Query: 236 DVTtVHVLHEGTEKIMFAREAISLFGLEAVVLGPK^ 295 

D +V+ + + AREA++ G+ + L KEGL L+NGT VS + +A 

Sbjct: 168 DARVNGVRKP AREALAAAGIAPIALAAKEGLALINGTQVSTALALNGLFLAERL 221 

Query: 296 XXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXX 3 55 

V+A G F P +H V R GQ+ A R LL+GS+ 
Sbjct: 222 LQAATVAGALSVDAAKGSDAPFDPRVHTV-RGQAGQIATAAVYRGLLAGSAIRRSHLVGD 2 80 

Query: 356 XXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHG 415 

QD Y LR PQ +G + + + A +TL E N TDNPL+ + + G 
Sbjct: 281 TRV QDPYSLRCQPQVMGACLDLIRQAGATLLTEANAVTDNPLVYADAGEVISG 333 

Query: 416 GNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGL 475 

GNF A V+ + + LA+A IG L+ + L+++ ++ GLP L E P LN 
Sbjct: 334 GNFHAEPVAFAADMLALAIAEIGALSERRIALLIDSTLS-GLPPFL-VEQPGLNSGFMIA 391 

Query: 476 DIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYC 535 

+ AA ASE LA+P + P + S+A + RR AE + ++ 

Sbjct: 392 HVTAAALASENKSLAHPASVDSLPTSANQEDHVSMATFAGRRLAEMAGNTATIVGIEALA 451 

Query: 536 TLQAVD 541 
Q +D 

Sbjct: 452 AAQGID 457 



□ > gi | 24211821 1 sp | Q8XW29 [ HUTH_RALSO Histidine ammonia- lyase (Histidase) 
Length = 515 

Score = 184 bits (466), Expect = le-44 

Identities = 134/426 (31%), Positives = 202/426 (47%), Gaps = 28/426 (6%) 

Query: 116 YGVTTGFGGS ADTRTEDAVSLQKALI EHQLCGVT PT S VS SF S VGRGLENTL PLE WRGAM 175 

YG+ TGFG A T+ + H+L + + S +VG G + L V R + 

Sbjct: 57 YGINTGFGKLARTQ 1 ATHELEHLQRNL I LSHAVGTGQD - - LDDNVARLVL 104 
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Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

+++ SL RG+S VR W++ L LN I P +P +GS+ ASGDL+PL+++ A+ G 
Sbjct: 105 LMKAASLARGYSGWRWIDTLLA^NAGIVPCIPSKGSVGASGDLAPLAHIOTLAMLGEG 164 

Query: 236 DVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXXXXX 295 

D +V+ + + AREA++ G+ + L KEGL L+NGT VS ++A 

Sbjct: 165 DARVNGVRKP AREALAAAGIAPIALAAKEGLALINGTQVSTALALNGLFLAERL 218 

Query: 296 XXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXX 355 

V+A G F P +H V R GQ+ A R LL+GS+ 
Sbjct: 219 LQAATVAGAL SVDAAKGSDAPFDPRVHTV- RGQAGQI ATAAVYRGLLAG SAI RRSHLVGD 277 

Query: 356 XXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHG 415 

QD Y LR PQ +G + + + A +TL E N TDNPL+ + + G 
Sbjct: 278 TRV QDPYSLRCQPQVMGACLDLIRQAGATLLTEANAVTDNPLVYADAGEVISG 330 

Query: 416 GNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGL 475 

GNF A V+ + + LA+A IG L+ + L+ + + + + GLP L E P LN 
Sbjct: 331 GNFHAEPVAFAADMLALAIAEIGALSERRIALLIDSTLS-GLPPFL-VEQPGLNSGFMIA 388 

Query: 476 DI H I AAYAS ELGHLANPVTTFVQPAEMGNQAVNSLAL I S ARRTAEANDVL SLLLASHL YC 535 

+ AA ASE LA+P + P + S+A + RR AE + + + 

Sbjct: 389 HVTAAAL AS ENKSLAH PAS VDSL PT S ANQEDHVSMATF AGRRLAEMAGNT AT I VGI E AL A 448 

Query: 536 TLQAVD 541 
Q +D 

Sbjct: 449 AAQGID 454 



□ > qi [ 58039620 | ref | YP_191584 . 1 1 B Histidine ammonia- lyase [Gluconobacter oxydans ( 

gi | 58002034 | gb [ AAW60928 . 1 1 El Histidine ammonia-lyase [Gluconobacter oxydans 621H] 
Length = 515 

Score = 183 bits (465), Expect = le-44 

Identities = 141/476 (29%), Positives = 220/476 (46%), Gaps = 38/476 (7%) 

VYGVTTGFGGSADTRTED--AVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 
VYGV TGFG A TR D LQ+ L+ S G+ +P WR 

VYGVNTGFGKL AKTR I PDDRLRDLQRNLV L SHAAG I GQ PMPERWR 100 

GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 
++++ N L RG+S VR +++ L + LN + P++P +GS+ ASGDL+PL++++ + 



G + ++G K + EA+ GLE +VLG KEGL L+NGT S ++A 



Query: 


115 


Sbjct: 


55 


Query : 


173 


Sbjct: 


101 


Query: 


233 


Sbjct: 


161 


Query : 


293 


Sbjct: 


215 


Query: 


353 


Sbjct: 


274 


Query: 


413 



++A G F P +H++ R GQ+E A R L+ GS+ 



QD Y LR PQ +G ++++ A L +E N +DNP+ + + 
-QDPYCLRCQPQVMGACLDNLRQAARVLVIEANAVSDNPIHFPDTDEM 326 



Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 
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GGNF A V+I + + +A++ +G + + L++A M+ GLP L +D LN 
Sbjct: 327 ISGGNFHAEPVAIAADLMAIAVSEVGAIAERRLALLVDAQMS-GLPPFL-VQDSGLNSGF 3 84 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ AA ASE LA+P + P + S+A +ARR + D + ++A 

Sbjct: 385 MIAQVTAAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARRVGDIVDNVRTIIAVE 444 

Query: 533 LYCTLQAVDL RAMELDFKKQFDPLLPTLLQQHLGTGLDVNALALEVKKAL 582 

+Q +D A L+ K + P Q L T A AL + AL 

Sbjct: 445 YLAAVQGLDFLAPLETS APLLEVAKTLRKTVPFFAQDRLFTPDMEAARAL I IDGAL 500 



□ > gi | 56478698 [ref 1 YP_160287 . 1 1 B histidine ammonia- lyase, predicted methylene ind 
cof actor [Azoarcus sp. EbNl] 

gi | 56314741 ] emb | CAI09386 . 1 1 El Histidine ammonia- lyase, predicted methylene imidaz 
cof actor [Azoarcus sp. EbNl] 
Length = 526 

Score = 183 bits (464) , Expect = 2e-44 

Identities = 138/429 (32%), Positives = 200/429 (46%), Gaps = 29/429 (6%) 

Query: 116 YGWTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEVVRGAM 175 

YG+ .TGFG AT D Q L + + L V S +VG G +■ P VR + 

Sbjct: 54 YG INTGFGRL AQTH I PDD QLELLQKNL VLSHAVGVGEPLSAP- -TVRLVL 101 

Query: 176 VIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHP 235 

+++ SL RGHS VR+ + + AL N + P VP +GS + ASGDL+PL++++ + G 
Sbjct: 102 ALKIASLARGHSGVRMELINALLGLFNAGVIPRVPSKGSVGASGDLAPLAHLSALLLGIG 161 

Query: 236 DVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXX 295 

+ V H + A EA+++ GL + L KEGL L+NGT VS ++A 

Sbjct: 162 EAYVDGRH VPATEALAIAGLAPMTLAAKEGLALLNGTQVSTALALVNLFAIETV 215 

Query: 296 XXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXX 355 

V+A G F IH R PGQ++ A R LL GS 
Sbjct: 216 FRTALVAGALSVDAAAGSFKPFDARIH-ALRGQPGQIDAAATYRQLLEGSGINLAHRDCG 274 

Query: 356 XXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHG 415 

QD Y LR PQ +G ++ M HA L +E N +DNPL+ ++ + G 
Sbjct: 275 KV QD P Y SLRC Q PQ VMG AC LDQMRH AARVLL I E ANAVS DNPL VF PD SGE VL S G 32 6 

Query: 416 GNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGL 475 

GNF V+ + + LA A IG L + L++A ++ GLP L E +N 
Sbjct: 327 GNFHGEPVAFAADALALAAAEIGALAERRIALLIDATLS-GLPPFLVTEG-GVNSGFMIA 384 

Query: 476 D I H I AAYAS ELGHL ANPVTTFVQ PAEMGNQ AVNSLAL I S ARRTAEANDVL SLLL ASHL YC 535 

+ AA ASE LA+P + P + S + + +AR+ E D + +LA L 

Sbjct: 385 HVTAAALASENKLLAHPASVDSLPTSANQEDHVSMSTFAARKLGELADNTATILAIELLA 444 

Query: 536 TLQAVDLRA 544 

Q V+LRA 
Sbjct: 445 AAQGVELRA 453 



□ > gi | 48768557 | ref | ZP„00272906 . 1 1 COG2986: Histidine ammonia-lyase [Ralstonia mete 
Length = 522 
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Score = 182 bits (462) , Expect = 3e-44 

Identities = 136/427 (31%), Positives = 200/427 (46%), Gaps = 29/427 (6%) 

Query: 115 VYGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVTPT SVS S F S VGRGLENTL PLEWRGA 174 

VYG+ TGFG A +R + +L + V S SVG G + L ++ VR 

Sbjct: 60 VYGINTGFGKLAQSR IAHDKLAELQRNLVLSHSVGTGSD--LSVDTVRLI 107 

Query: 175 MVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGH 234 

+ 1+ SL RGHS VR ++EAL NH +TP +P +GS + ASGDL+PL++++ + G 
Sbjct: 108 LAIKAVSLARGH SGVRPEL I EALL ALANHGVT PC I PAKGS VGASGDL APL AHMSC TL IGV 167 

Query: 235 PDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXX 294 

DV V +G + A + + GL A LGPKEGL L+NGT VS ++A 
Sbjct: 168 GDVYV-x DGQR--VPAAQGLVHAGLAAFTLGPKEGLALLNGTQVSTALALAGLFAAED 221 

Query: 295 XXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXX 354 

+EA+ G F IH R GQ+ VA R +L GS 
Sbjct: 222 AF AAGLVAGAL SL EAI KG S VK PFDAR I H - AARGQAGQ I AVAG AARAMLDG S E I VD S HKMC 280 

Query: 355 XXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAH 414 

QD Y +R PQ +G + + + + HA L +E N +DNPL+ E 
Sbjct: 281 GRV QDPYSIRCQPQVMGACLDNLTHAARILRIEANAASDNPLVFSEQGDWS 332 

Query: 415 GGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKG 474 

GGNF A +V+ + + LA+A IG ++ + LL+ + + GLP L D LN 
Sbjct: 333 GGNFHAESVAFAADIIALAIAEIGAISERRLALLLDTGLS-GLPPFL-VRDGGLNSGFMI 390 

Query: 475 LDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLY 534 

+ AA ASE LA+P + P + S+A ARR E + +++ 

Sbjct: 391 AQVTAAALAS ENK SLAH PS S VDSL PTS ANQEDHVSMAT YGARRLGEMAANT AVI VG I EAM 450 

Query: 535 CTLQAVD 541 
Q ++ 

Sbjct: 451 AAAQGIE 457 



□ > gi 1 15807816 | ref |NP„285471 . 1 ] El histidine ammonia- lyase [Deinococcus radiodurans 

gi|6460510lgbl AAF12216 . 1 [ 0 histidine ammonia- lyase [Deinococcus radiodurans] 

gi | 7472012 |pir 1 |F75610 histidine ammonia-lyase (EC 4.3.1.3) [similarity] - Deinoc 

radiodurans (strain Rl) 
gi | 9910729 | sp[Q9RZ06 |HUTH_DEIRA Histidine ammonia-lyase (Histidase) 
Length =524 

Score = 182 bits (462), Expect = 3e-44 

Identities = 134/433 (30%), Positives = 213/433 (49%), Gaps = 32/433 (7%) 

Query: 115 VYGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVTPT SVS S F S VGRGLENTLPLE WRGA 174 

+YGV TGFG + + + + Q A ++H L + S ++G G LP EWRG 

Sbjct: 49 I YGVNTGFGKF ENVQ I DR S QLAQLQHNL IVSHAIGMG- -EPLPAEWRGM 96 

Query: 175 MVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGH 234 

+ ++R SL+ GHS VR+ V+E L LN P+VP +GS+ ASGDL + PL + + + A + G 
Sbjct: 97 LLLRAQSLSLGHSGVRVEWELLLALLNADALPWPSQGSVGASGDLAPLAHLALGLIGL 156 

Query: 235 PDVICVHVIjHEGTEKIMFAREAISLFGLEAvVLGPKEGLGLVNGTAVSASMATXXXXXXXX 294 

D++ ++G ++ A + ++ GL V L KEGL L+NGT + S + 
Sbjct: 157 GDIE YQG--QVRPAADVLAELGLSPVQLQAKEGLALINGTQLMGSLLALALHDAQV 210 
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Query: 295 XXXXXXXXXXXXVEAMVGQQGSFAPFIHDV--CRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

VEA + GS PF DV RPHPG + VA +R L+GS A 
Sbjct: 211 LLGTANLAAAMTVEA RYGSHRPFQPDWGLRPHPGALAVAAELREFLAGSEIAPSHL 267 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y LR PQ G + + A L++E + TDNPL+ E + 
Sbjct: 268 TGDGKV QDAYSLRAVPQVHGATWDALAQAERVLAVEFASVTDNPLIFPETGEV 320 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAM3SFRGLPSCLAAEDPSLNYHG 472 

GGNF ++++++ ++A+A +G ++ + +LLN A++ GLP+ L + LN 
Sbjct: 321 VSGGNFHGQPLAVTIDALKVAVAELGSISERRTEQLLNPALS-GLPAFL-TPNGGLNSGF 378 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

AA SE L++P + P + S+ +AR+ + + +L+ 

Sbjct: 379 MIAQYTSAALVSENKVLSHPASVDSIPTSANQEDHVSMGAHAARQLRQIVANVQTVLSIE 438 

Query: 533 LYCTLQAVDLRAM 545 

L C Q +D + + 
Sbjct: 439 LLCAAQGLDFQQL 451 



□ > gi | 28897 663 | ref 1 NP_797268 . 1 1 El putative histidine ammonia- lyase protein [Vibric 
RIMD 2210633] 

gi | 2 8805876 | dbj | BAC59152 . 1 1 Bl putative histidine ainmonia- lyase protein [Vibrio pa 
RIMD 2210633] 
Length = 517 

Score = 182 bits (462), Expect = 3e-44 

Identities = 132/454 (29%), Positives = 217/454 (47%), Gaps = 35/454 (7%) 

E I RARVDKS VDFLKAQLQNS - - VYGVTTGFGGS ADTRTEDAVSLQKAL I EHQLCGVT PT S 152 
E A++D+ V FL+ L+ +YGVTTG+G S V+ + AL++ P 
EFTAKIDRGVAFLERLLKEEGVIYGVTTGYGDSC TVAI PPALVDE LPLH 85 

VSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLR 212 
++ F G GL L E R + R+ SL + +G S V +L + +NH I P +P 



GS+ ASGDL+PLSY+A + G +V L++G + +E + +E + L PKEGL 



L+NGT+V ++A M G F + V +PHPGQ 



+VA +R L+ QDRY LR +P +G + + + + 

QVAAWLRDDLNAERPPRNSDRL QDRYSLRCAPHVIGMVQDSLPWLRQLI 306 



E N+ DNP++D +N++ HGG+F ++++M+ ++ +A + L Q +L++ 



tfNRGLPSCLA AEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNS 509 

N GLP L E +N+ K + I I+A+ +E P + F + E NQ S 



Query : 


95 


Sbjct: 


37 


Query: 


153 


Sbjct: 


86 


Query: 


213 


Sbjct: 


145 


Query : 


273 


Sbjct: 


199 


Query : 


333 


Sbjct: 


258 


Query : 


393 


Sbjct: 


307 


Query : 


453 


Sbjct: 


367 
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Query: 510 LALI SARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

+ I+AR ++ + A+ L ++QAV++R 

Sbjct: 427 MGTIAARDCLRVLELTEQVAAASLLASVQAVEIR 460 



□ > qi | 22959589 | ref | ZP__000Q723 9 . 1 1 COG2986: Histidine ammonia- lyase [Rhodobacter si 
Length =507 

Score = 182 bits (461), Expect = 4e-44 

Identities = 134/432 (31%), Positives = 197/432 (45%), Gaps = 32/432 (7%) 

Query: 115 VYGVTTGFGGSADTRTE--DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYGV TGFG A + D LQ+ LI CGV +P R 

Sbjct: 51 VYGVNTGFGKLASLK I APADT AQLQRNL I L SHCCGVG EPMPPSTAR 96 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

+ + + + SL RG S VR ++ L L +TP++P +GS + ASGDL+PL+++A + 
Sbjct: 97 LMIALKLLSLGRGASGVRWEIVALLEGMLAAGVTPVIPAQGSVGASGDLAPLAHMAAVMI 156 

Query: 233 GHPDVKVHVIjHEGTEKIMFAREAISLFGLEAvVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G + +V G ++ A A++ GL V LGPKEGL L+NGT S + A 

Sbjct: 157 GEGEAEV GGRRL PGA- AALAEAGLAPVALGPKEGLALINGTQF STAY ALAGLFEG 210 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A++G P IH R H GQ+E A +R LL GS+ 

Sbjct: 211 WRAAQAALVISALSTDAIMGSTAPLRPEIH-ALRGHAGQIEAAATMRALLEGSAIRESHR 269 

Query: 353 XXXXXXXXXG I LRQDRYPLRT S PQFLGPLVEDMMHAYSTL SLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G ++ + A TL+ E N TDNPL+ + + + 
Sbjct: 270 EGDQRV QDPYCIRCQPQVTGAAMDVLRMAAGTLATEANAATDNPLV-LSDGRI 321 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V + + LAL+ IG + + + + + ++ LP L E P LN 
Sbjct: 322 VSGGNFHAEPVGFAADMIALALSEIGAIAQRRVALMVDPTLSFDLPPFLTPE-PGLNSGL 380 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

++ AA SE H+A P T P + S+A ARR + L+ + +L + 

Sbjct: 381 MIAEVTTAALMSENKHMAAPTWDSTPTSANQEDHVSMAAHGARRLGRMVENLAVILGTE 440 

Query: 533 LYCTLQAVDLRA 544 

C Q V+ RA 
Sbjct: 441 AICAAQGVEFRA 452 



□ > gi | 5690433 | gb | AAD47085 . 1 1 phenylalanine ammonia lyase [Eucalyptus globulus] 
Length = 398 

Score = 182 bits (461) , Expect = 4e-44 

Identities = 128/365 (35%), Positives = 190/365 (52%), Gaps = 14/365 (3%) 

Query: 365 RQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVS 424 

+QDRY LRTSPQ+LGP +E + A + E N+ DNPL+DV + HGGNFQ + + 
Sbjct: 31 KQDRYALRTSPQWLGPQIEVIRAATKMIEREINSVNDNPLIDVARNKALHGGNFQGTPIG 90 

Query: 425 ISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLA-AEDPSLNYHGKGLDIHIAAYA 483 

+SM+ TRLA+A IGKL F Q +EL+N N GLPS L+ +PSL+Y KG +1 +A+Y 
Sbjct: 91 VSMDNTRLAIASIGKLMFAQFSELVNDFYNNGLPSNLSGGRNPSLDYGFKGAEIAMASYC 150 
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Query : 


A Q A 

484 


SELGHLANPVTTF VQPAEMGNQAVNbJjAJjl i LyAVDLK 








SEL LANPVT VQ AE NQ VNSL LIS+R+TAEA D+L L+ + + L QA DLR 




Sbjct : 


151 


SELQFLANPVTNHVQSAEQHNQDVNSLGLISSRKTAEAIDILKLVSSTFLVGLCQAGDLR 


210 


Query: 


rr a a 

544 


a i/rPT r\T7T7T/ s~s nr\TM t nmT t /^\/~\T it pmrtT t~\ t ttvt A T a T pttvv AT iTv t~) t TZ'OrnnirTT'V'TAT T7 1 TTD T«T 

AMELDF KKQFDPLLPTLLQQHLGTGLjD VNALALEVKKALNKKbhy i 1 i YJJijEPKW 








+E+K ++++LG+ + ++K++ TD 




Sbjct: 


211 


HLEENLKSTVKNTVGRVARKVLMVGANGELHPSHYCERDLLKWDGEHVFTYADDACSAT 


270 


Query : 


C ft ft 

599 


t ti~\ tv ti nif a m^rrn tt tt-i t t ci f r» t*» o a att rrriT m a t tat a t«ttvt ta o a tt't/ - a t" pt nro tt , t jt3 at t> Pi«Tnfn nCCA 

HD AF S YATGT WE — LL S S S PS ANVTLTAVNAWKVAS AEKAI SLTREVRN- RFWQT P S SQ 


rrr 

ODD 






+ +V+ L++ N + + EL ++V R S 




Sbjct: 


271 


YPLMQKLRQVLVDQALVNGESELNPSTSIFQKIVAFEEELKAQLPKDVEGVRVQYETGSL 


330 


Query : 


656 


APAHAYLSPRTRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVL 


715 






A i T> _i_ T V TrDDDT O ■ i ■ /~« i i . ■ A T O i i T 

A + K+ LiY VKEjILIAj Vj+ + + + + + + Al + + Li 




Sbjct: 


331 


AIPNQIKECRSYPLYKLVREELGTALLTGEGVI SPGEDFDKVFTAICAGKLIDPL 


385 


Query: 


716 


VKMLA 720 








+ + L + 




Sbjct: 


386 


LECLS 390 





□ > qi 1 10567350 | dbj | BAB16159 . 1 1 El riorf40 [Agrobacterium rhizogenes] 

gi | 10954686 1 ref | NP_066621 . 1 | EH hypothetical protein [Agrobacterium rhizogenes] 

gi 1 14194870 | sp | Q9KWE4 [ HUTH_AGRRH El Histidine ammonia- lyase (Histidase) 

gi | 8918686 | dbj | BAA97751 . 1 | 13 hutH gene homolog [Rhizobium rhizogenes] 
Length = 511 

Score = 181 bits (460), Expect = 5e-44 

Identities = 129/431 (29%), Positives = 203/431 (47%), Gaps = 32/431 (7%) 

Query: 115 VYGVTTGFGGS ADTRTE - - DAVSLQKAL I EHQLCGVTPT S VS S F S VGRGLENTL PLEWR 172 

VYG+ TGFG A + + D +LQ+ LI CGV LP WR 

Sbjct: 52 VYGINTGFGKLAS IK IDAADLATLQRJSTL ILSHCCGVGAP LPENWR 97 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M + + + SL RG S VR+ + + + L + P+ + P +GS + ASGDL+PL++++ + 
Sbjct: 98 LIMALKLI SLGRGASGVRIELIRLI EGMLEKGVI PVI PEKGSVGASGDLAPLAHMSATMM 157 

Query: 233 GHPDWVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVTSrGTAVSASMATXXXXXX 292 

G + ++G + M +++A++ GL WL KEGL L+NGT S ++A 

Sbjct: 158 GEGE AFYQGVQ--MPSKDALAKAGLSPWLAAKEGLALINGTQTSTALALAGLFRA 211 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+-A +G F P IH + R H GQ+ + +R LL GS 
Sbjct: 212 HRAAQSALVTGALSTDAAMGSSAPFHPDIHTL-RGHKGQIDAGSALRNLLQGSEIRESHI 270 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G ++ + TL +E N TDNPL+ + + 

Sbjct: 271 EGDERV QDPYCIRCQPQVDGACLDLLASVARTLEIEANAVTDNPLV-LSDNSV 322 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + ++T LA+ IG + + L++ A+ + GLP+ L ++ P LN 
Sbjct: 323 VSGGNFHAEPVAFAADQTALAVCEIGAIAQRRIALLVDPALSYGLPAFL-SKKPGLNSGL 381 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ + AA SE + + + P + P + S+A ARR D L +L 

Sbjct: 382 MIAEV^SAALMSENKQMSHPASVDSTPTSANQEDHVSMACHGARRLLAMTDNLFGILGIE 441 
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Query: 533 LYCTLQAVDLR 543 

+Q V+LR 
Sbjct: 442 ALAAVQGVELR 452 



□> gi| 56461550 |ref | YP_156831.ll EI Histidine ammonia- lyase [Idiomarina loihiensis I 

gi | 56180560 |gb| AAV83282 . 1 1 El Histidine ammonia- lyase [Idiomarina loihiensis L2TR] 
Length = 511 

Score = 181 bits (459), Expect = 7e-44 

Identities = 133/431 (30%), Positives = 209/431 (48%), Gaps = 32/431 (7%) 



Query : 


115 


VYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 


172 






wn+ THPfi A+TR R I,H+ + + Q + + WR 




CK-i * 

bDj Ct . 


jj 


\7vr , T'M'T | r , pr , T t a'nfpp TDDT7DT nprvr fYRPT\7 t.qwa An r nnnT.MT7ric;\A7T? 

V I vj-LIN 1 uf vjljiji-UN 1 rs.-L irir 111 1 U-U^xxia. _L V JjOrXrxc\va 1 vaIJijI v liliiJO V Vrs. 


qp 


Query : 


173 


GAMVI RVNSLTRGH S AVRL WLE ALTNFLNHR I T P I VPLRG S I SASGDL S PL S Y IAGAIT 


232 






+ + + + +N c IT ( +'Rn <3 \TR V+ + + AT. T.NT 4- P +P A C !(TDI J + Prj + + + + 




bDj c c : 


QQ 


ijlYlljijijXvXiN oboKur oo Vx\y V J_i VlJr\ljXr\.ljJjlNriIIi V I rLXrJLJXuO V^ADoJJljAir JjATll v lVlj.trlj V 


1 ^ft 

1 JO 


Query: 


233 


GHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXX 


292 










SDJ Ct : 




PUPrm m "LJ'MO VT 7T "M"7\ pripT VTA PTUDUUT A ATT M/Tp/^ a C?rn AT AT A/^T T7DT 




Query : 


293 


XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 


352 






VEA +G + F +H V R PGQ++ A +R +L+ SS 




Sbjct: 


213 


ERNFHAAI WGAT SVEAAMG SRAPFDERVH AV- RGQPGQ I KAAEMLRHVLTDS S E I AKDH 


271 


Query : 


353 


XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 


412 






QD Y LR PQ +G +++ + HA L E N TDNPL+ E + 




Sbjct: 


272 


ENCEKV QDPYSLRCQPQVMGAVLDQIEHASGILVREANGVTDNPLVFSEEQDI 


324 


Query : 


413 


AHGGNFQASAVSISIYEKTRLALALIGKLNFTQCTE^ 


472 






GGNF A V+++ + +A + IG L+ + L + + + + + + LP+ L D +N 




Sbjct: 


325 


ISGGNFHAEPVAMAADILAIAASEIGALSERRSALLIDSHLSK-LPAFL-VNDGGVNSGF 


382 


Query : 


473 


KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 


532 






+ AA ASE LA+P + P + S+A +ARR + +S + +A 




Sbjct: 


383 


MLAQVT AAAL AS ENKTL AH PAS VD SL PT S ANQEDHVSMATF AARRLTD I AKNVSD 1 1 AI E 


442 


Query : 


533 


LYCTLQAVDLR 543 








Q +D R 




Sbjct: 


443 


WLEAAQGLDFR 453 





□ > gi 1 34101636 1 gb | AAQ58004 . 1 1 E3 histidine ammonia- lyase [Chromobacterium violaceun 

gi 1 34495780 1 ref |NP_899995 . 1 1 El histidine ammonia- lyase [Chromobacterium violaceum 
Length = 510 

Score = 181 bits (458), Expect = 9e-44 

Identities = 137/458 (29%), Positives = 212/458 (46%), Gaps = 35/458 (7%) 

Query: 91 QNDDEIRARVDKSVDFLKAQLQN- - SVYGVTTGFGGSADTRT- - EDAVSLQKALI EHQLC 146 

Q D A +D S + L +VYG+ TGFG A T+ E+ LQ++++ 
Sbjct: 28 QLDPSSHAAIDASAATVARVLSEGRTVYGINTGFGLLASTKIAPEELELLQRSIVLSHAA 87 
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Query: 147 GVT PTS VS S F S VGRGLENTLPLEVVRGAMVIRWSLTRGH S AVRLVVLEALTNFLNHR I T 206 

G+ G + + + + VR M +++NSL RG S +R V+EAL N +1 

Sbjct: 88 GI GAPMDDS TVRLVMALKINSLARGFSGIRRQVIEALVTLFNRQIY 133 

Query: 207 PIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVL 266 

p ++ p +GS+ ASGDL+PLS+++ + G + V + + A+ GLE + L 

Sbjct: 134 PVIPQKGSVGASGDLAPLSHMSAVLIGEGEAFVDGVR VPGSVAMRSAGLEPITL 187 

Query: 267 GPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCR 326 

PKEGL L+NGT S + A VEA +G + F IH+V R 

Sbjct: 188 APKEGLALLNGTQASTAFALEGLFAAEDLYVSATVAGSLSVEAALGSRTPFDARIHEV-R 246 

Query: 327 PH PGQVEVARNI RTLL SGS S F AXXXXXXXXXXXXXGI LRQDRY PLRT S PQFLGPLVEDMM 386 

H GQ+ + AR R LL+ S QD Y LR PQ +G + + 

Sbjct: 247 GHQGQIDAARLYRDLLAHSQIEQSHENCGKV QDPYSLRCQPQVMGACLTQIR 298 

Query: 387 HAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCT 446 

A L +E N+ +DNPL+ + GGNF A V+ + + LA+A IG L+ + 

Sbjct: 2 99 QAAEVLRVEANSVSDNPLVFAGDNDILSGGNFHAEPVAFAADNLALAIAEIGSLSERRMA 358 

Query: 447 ELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

L+++ +++ LP L + +N + AA ASE LA+P + P + 

Sbjct: 359 LLIDSNLSK-LPPFL-VlSnSTGGWSGFMIAQVTSAALASENKSLAHPASVDSLPTSANQED 416 

Query: 507 VNSLALI SARRTAEANDVLSLLLASHLYCTLQAVDLRA 544 

S+A + RR + + +LA L Q +D RA 

Sbjct: 417 HVSMATFAGRRLRDMAGNTAGILAVELLAACQGIDFRA 454 



□ > gi | 37527077 | ref |NP_930421 . 1 1 la Histidine ammonia- lyase (histidase) [Photorhabdi 

subsp. laumondii TTOl] 
gi [ 36786510 1 emb I CAE15566 . 1 1 S Histidine ammonia-lyase (histidase) [Photorhabdus 1 

subsp. laumondii TTOl] 
Length =514 

Score = 181 bits (458), Expect = 9e-44 

Identities = 139/455 (30%), Positives = 220/455 (48%), Gaps = 34/455 (7%) 

DDE I RARVDK S VDFLKAQL — QNSVYGVTTGFGGSADTRTED — AVSLQKALIEHQLCGV 148 
D +1 +++SV+ + A L + YG+ TGFG A TR E+ LQ++L+ GV 



G+ L++ + R MV+++NSL+RG+S +RL V++AL +N I P 



+ P +GS+ ASGDL + PL + + + + + G + ++G + + A+EA++ L+ + L 



KEGL L+NGT VS + A VEA +G + F +H V R 



GQ++VA R +L SS QD Y LR PQ +G + + HA 

2GQIDVAALYRHVLEESSELSDSHINCPKV QD P Y S LRC Q PQ VMG ACLTQLRH A 300 



Query: 


93 


Sb j ct : 


29 


Query: 


149 


Sbjct: 


89 


Query : 


209 


Sbjct: 


135 


Query : 


269 


Sb j ct : 


189 


Query: 


329 


Sbjct: 


248 
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Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

+ EN +DNPL+ E + GGNF A V+ + + + L LA IG L+ + L 
Sbjct: 301 ADVILTEANAVSDNPLVFAEQGEVISGGNFHAEPVAMASDNLALVLAEIGALSERRIALL 360 

Query: 449 LN AAMNRGL P SC L AAED P S LNYHGKGLD I H I AA Y AS ELGHL ANPVTTF VQ P AEMGNQ AVN 508 

+ + + M++ LP L E+ +N + AA ASE LA+P + P + 

Sbjct: 361 MDSHMSQ-LPPFL-VENGGVNSGFMIAQVTAAALASENKALAHPASVDSLPTSANQEDHV 418 

Query: 509 SLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + RR E + +LA Q +D R 

Sbjct: 419 SMAPAAGRRLWEMAENTRGILAI EWL SAC QG IDFR 453 



□ > gi | 59711459 | ref | YP_204235 . 1 1 B histidine ammonia- lyase [Vibrio fischeri ES114] 

qi | 59479560 ]gb[ AAW853 47 . 1 | B histidine ammonia-lyase [Vibrio fischeri ES114] 
Length = 511 

Score = 181 bits (458) , Expect = 9e-44 

Identities = 129/457 (28%), Positives = 216/457 (47%), Gaps - 35/457 (7%) 

Query: 92 NDDEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVT 149 

N DE A++D+ V+FL+ L+ +YGVTTG+G S V++ L++ 
Sbjct: 31 NSDEFTAKIDRGVEFLERLLKEEGVIYGVTTGYGDSC TVAI PMDLVDE L 79 

Query: 150 PT S VS S F S VGRGLENTLPLEWRGAMVIRVNSLTRGH S AVRLWLE ALTNFLNHRI T P I V 209 

P ++ F G GL L + R + R+ SL++G S V +L + +NH + + P + 
Sbjct: 80 PLHLTRFH-GCGLGENLDEQQARAVLATRLCSLSQGVSGVTHDLLNQIVTLINHGVSPRI 138 

Query: 210 PLRGSISASGDLSPLSYIAGAITGHPDVXVWLHEGTEKIMFAREAISLFGLEAVVLGPK 269 

P GS+ ASGDL+PLSY+A A+ G +V +++G +1 + + + L PK 

Sbjct: 139 PQEGS VGASGDLT PL S YLAAAL I GEREV IYKG- -EIRATADVFKELNITPIKLKPK 192 

Query: 270 EGLGLWGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHP 329 

EGL L+NGT+V ++A M G F + V +PHP 

Sbjct: 193 EGLALMNGTSVMTALACLAYKRAEYLAQMATKITAMVSVGMQGNDFHFDEALFAV-KPHP 251 

Query: 330 GQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAY 389 

GQ ++A +R+ L + QDRYLR +P +G L + + 

Sbjct: 252 GQQQIAAWLRSDLHNETPPRNSDRL QDRYSLRCAPHVIGVLQDSLPFLR 300 

Query: 390 STLSLENWTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

+ E N+ DNP++D +N++ HGG+F ++++M+ + A+A I L Q +L+ 
Sbjct: 301 QMIENELNSANDNPIIDGDNERVTjHGGHFYGGHIAMAMDMLKTAVANIADLLDRQMAQLM 360 

Query: 450 NAAMNRGLPSCLAAEDPS LNYHGKGLDIH I AAYAS ELGHL ANPVTTF VQPAEMGNQA 506 

+ N GLP L + +N+ K + I I+A+ +E P + F + E NQ 

Sbjct: 361 DYKFNNGLPFNLTGSTGARKPINHGFKAVQIGISAWTAEALKGTMPASVFSRSTECHNQD 420 

Query: 507 VNSLALI SARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+ I++R + + ++ L QA+ LR 

Sbjct: 421 KVSMGTIASRDCLRVLQLTEQVTSASLLAATQALVLR 457 



□ > gi | 23106296 1 ref 1 ZP_00092750 . 1 1 COG2986: Histidine ammonia-lyase [Azotobacter vi 
Length = 509 

Score = 181 bits (458), Expect = 9e-44 
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Identities = 144/458 (31%), Positives = 213/458 (46%), Gaps = 39/458 (8%) 

Query: 93 DDEIRARVDKSVDFLKAQL--QNSVYGVTTGFGGSADTR--TEDAVSLQKALIEHQLCGV 148 

D RV+S +ALQ +VYG+ TGFG AT E +LQ+ L+ G 
Sbjct: 30 DPACRTGVEASARSVAAILASQRTVYGINTGFGLLARTSIPAESLTALQRNLVLSHCTG- 88 

Query: 149 TPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPI 208 

T + SVG + + + + SL RGHS V ++EAL R+ P 

Sbjct: 89 TGALLDDASVGL ILALKIASLARGHSGVGWALIEALLRLYRARVYPC 135 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+ P +GS+ ASGDL+PL+++A + G V+ H G ++ A E ++L GLE + LGP 
Sbjct: 136 IPSQGSVGASGDLAPLAHLAATLLGIGQVR HRG- -HLLEAGEGLALAGLEPLTLGP 189 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDV--CR 326 

KEGL L+NGT VS + +A EA+ +GSF PF + R 
Sbjct: 190 KEGLALLNGTQVSTALALRGLFAAERLFGAAWAGSL STEAL KGSFVPFDTRIQAVR 246 

Query: 327 PHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMM 386 

PGQ+ VA R LL S + QD Y LR PQ +G ++ + 

Sbjct: 247 GQPGQIAVAALYRELLHDSAINRSHARCARV QDPYSLRCQPQVMGACLDHLR 298 

Query: 3 87 HAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQAS AVS I SMEKTRLALALIGKLNFTQCT 446 

A EN +DNPL+ ++ + GGNF A V+++ + LA+A IG L+ + 

Sbjct: 299 FAAGVFLREANAVSDNPLVFADDAEVLSGGNFHAEPVAMAADALALAIAEIGALSERRIA 358 

Query: 447 ELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

L+ + A+ + GLP+ L E LN + A+ ASE LA+P + P G + 

Sbjct: 359 LLIDPALS-GLPAFLVKEG-GLNSGFMIAQVTAASLASENKTLAHPASVDSLPTSAGQED 416 

Query: 507 VNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRA 544 

S+A +ARR + + ++ L Q VD A 

Sbjct: 417 HVSMATFAARRLQDMAGNAAGWGI ELLAAAQGVDFHA 454 



□ > gi | 45916326 | ref 1 ZP__00197437 . 1 1 COG2986: His tidine ammonia- lyase [Mesorhizobium 
Length = 511 

Score = 180 bits (457), Expect = le-43 

Identities = 133/432 (30%), Positives = 201/432 (46%), Gaps = 32/432 (7%) 

Query: 115 VYGVTTGFGGSADTRTE--DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A + + D +LQ+ L+ CGV LP WR 

Sbjct: 52 VYGINTGFGKL AS I KI DS ADVAALQRNLVL SHCCGVG EALPENWR 97 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M +++ SL RG S VRL ++ + L + P++P +GS+ ASGDL+PL+++A + 
Sb j c t : 98 LMMALKLVSLGRGASGVRLELVRL I EAMLARGVI PVI PEKGSVGASGDLAPLAHMAAVMM 157 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXX 292 

GH + G E++ A A+ GL+ V L KEGL L+NGT S ++A 

Sbjct: 158 GHGEA FFGGERLNGA-TALLKAGLQPVELAAKEGLALINGTQTSTALALAGLFRA 211 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A +G F P IH + R H GQ++ A +R LL S 
Sbjct: 212 HRAAQSALITGAMSTDAAMGSSAPFHPEIHTL-RGHRGQIDTAEALRALLENSPIRQSHI 270 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G ++ + TL +E N TDNPL+ +N 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4, 



Page 187 of 218 



Sbjct : 


271 


EGDERV QD P YC I RC Q PQ VDG AC LDLLRS VARTL E I E AN AVTDNPL VL SDN S W 


323 


Query : 


A 1 *3 

41.5 




479 






A GGNF A V+ + ++ LA+ I(j + + L + + A++ (jLiF-t- Li A+ F JLiiN 




Sbjct: 


324 


A-GGNFHAEPVAFAADQIVLAICEIGAIAQRRIALLVDPALSYGLPAFL-AKKPGLNSGL 


381 


Query : 


4 / 3 




532 

~i ~J _j 






+ + AA bii + + + tr + tr + b+A AKK + ij + + 




oDJ Cc . 


JOZ 


MT ATWTCJA AT.MQP7vJTCnMC!UPA^\/T)C!TPT<^ANnFDHVQMAPHnARPTiTiPMTFNTjFATTnTE 


441 


Query: 


533 


L YC TLQ AVDLRA 544 








C Q V+LRA 




Sbjct: 


442 


ALCAAQGVELRA 453 





□ > qi 1 59713 633 1 ref | YP_2 06408 . 1 | 13 histidine ammonia- lyase [Vibrio fischeri ES114] 

qij 59481881 1 gb 1 AAW8752 0 . 1 1 13 histidine airanonia- lyase [Vibrio fischeri ES114] 
Length = 510 

Score = 180 bits (456), Expect = 2e-43 

Identities = 126/433 (29%), Positives = 213/433 (49%), Gaps = 32/433 (7%) 

Query: 114 S VYGVTTGFGGS ADTRT - - EDAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PL EW 171 

+VYG+ TGFG A+TR +D +LQ++++ G+ G +++ V 
Sbjct: 52 TVYGINTGFGLLANTRIAEKDLETLQRSIVLSHAAGI GEFMDDA TV 97 

Query: 172 RGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAI 231 

R MV+++NSL RG+S +R +V++AL +N + P +P +GS+ ASGDL+PL++++ + 
Sbjct: 98 RLMMVLKINSLARGYSGIRPLVIDALIQLVNSEWPCIPKKGSVGASGDLAPLAHMST 157 

Query: 232 TGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXX 291 

G + + +++ + A+ + GL + L PKEGL L+NGT S + A 

Sbjct: 158 LGEGEARYR GEVI TGKT ALE I AGLT PI TL APKEGLALLNGTQASTAF ALEGLF A 211 

Query: 292 XXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXX 351 

VEA +G + F P IH V R H Q++ A R LL+ SS 
Sbjct: 212 AEDLYASATVCGAMSVEAALGSRKPFDPRIHRV-RGHRSQMDAALAYRHLLAQSSDIGLS 270 

Query: 352 XXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQ 411 

QD Y LR PQ +G + + + + + L +E N+ +DNPL+ + + 
Sbjct: 271 HQCCERV QDPYSLRCQPQVMGACLQQIRNSADILEIEANSVSDNPLVFADDGD 323 

Query: 412 TAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYH 471 

GGNF A V+ + + + LA++ IG L+ + L+ + + +++ LP L ++ +N 
Sbjct: 324 IISGGNFHAEPVAMAADNLALAISEIGSLSERRMAL 381 

Query: 472 GKGLD IH I AAYAS ELGHLANPVTTF VQPAEMGNQAVNSL AL I S ARRTAEANDVL SLLL AS 531 

+ AA ASE LA+P + P + S+A + RR + + +LA 

Sbjct: 382 FMIAQWAAALASENKTLAHPASIDSLPTSANQEDHVSMATFAGRRLGDMAENTRGILAV 441 

Query: 532 HLYCTLQAVDLRA 544 

L Q +D RA 
Sbjct: 442 ELLAAAQGLDFRA 454 



□ > gi | 62321196 1 dbj | BAD94354 . 1 1 phenylalanine ammonia lyase [Arabidopsis thaliana] 
Length = 357 
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Score = 179 bits (455), Expect = 2e-43 

Identities = 125/354 (35%), Positives = 189/354 (53%), Gaps = 20/354 (5%) 

Query: 378 LGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALI 437 

LGP +E + +A ++ E N+ DNPL+DV + HGGNFQ + + +SM+ TRLA+A I 
Sbjct: 1 LGPQIEVIRYATKSIEREINSVNDNPLIDVSRNKAIHGGNFQGTPIGVSMDNTRLAIAAI 60 

Query: 438 GKLNFTQCTELLNAAMNRGLPSCL-AAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTF 496 

GKL F Q +EL+N N GLPS L A+ +PSL+Y KG +1 +A+Y SEL +LANPVT+ 
Sbjct: 61 GKLMF AQF S ELVNDF YNNGL P SNLTASRNP SLD YGFKGAE I AMAS YC S ELQ YL ANPVT SH 120 

Query: 497 VQPAEMGNQAWSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAMELDFKKQFDPL 556 

VQ AE NQ VNSL LIS+R+T+EA D+L L+ + L QAVDLR +E + + + 
Sbjct: 121 VQSAEQHNQDVNSLGLISSRKTSEAV1DILKLMSTTFLVAICQAVIDLRHLEENLRQTVKNT 180 

Query: 557 LPTLLQQHLGTGLDVNALALEVKKALNKRL EQTTTYDLEP- -RWHDAFSYATGT 608 

+ + ++ L TG++ L + K L EQ TY +P + 

Sbjct: 181 VSQVAKKVLTTGVNGE LH PSRFC EKDLLKWDREQVYT YADD PC S AT YPL I QKLRQV 237 

Query: 609 WE - - LL S S S P S ANVTLTAVNAWKVAS AEKAI SLTREVR- NRFWQT P S SQAPAH AYLS PR 665 

+V+ L++ N + + EL +EV R + A + R 

Sbjct: 238 IVDHALINGESEKNAVTSIFHKIGAFEEELKAVLPKEVEAARAAYDNGTSAIPNRIKECR 297 

Query: 666 TRVLYSFVREELGVQARRGDVFVGVQQETIGSNVSRIYEAIKDGRINHVLVKML 719 

+ LY FVREELG + + G + + G +++ AI +G+I +++ L 

Sbjct: 298 SYPLYRFVREELGT ELLTGEKVT S PGEEFDKVFTAIC EGKI I D PMMECL 346 



□ > qi | 46322661 1 ref | ZP„00223029 . 1 1 COG2986: Histidine ammonia- lyase [Burkholderia c 
Length = 507 

Score = 179 bits (455), Expect = 2e-43 

Identities = 136/432 (31%), Positives = 201/432 (46%), Gaps = 35/432 (8%) 

Query: 116 YGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGV-TPTSVSSFSVGRGLENTLPLEWR 172 

YG+ TGFG AT + LQK L+ GV P + SS VR 
Sbjct: 52 YGINTGFGRLASTHIPHDQLELLQKNLVLSHAVGVGEPMARSS VR 96 

Query: 173 GAMVI RVNSLTRGH S AVRL WLEALTNFLNHRI T P I VPLRGS I S ASGDLS PL S YI AGAI T 232 

M ++++SL RGHS +R V++AL N + P++P++GS+ ASGDL+PL++++ + 
Sbjct: 97 LLMALKL S SLGRGH SGI RREVMDAL I TLFNADVL PL I PVKGS VGASGDLAPL AHMS AVLL 156 

Query: 233 GHPDVKVTIVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G+V+ + A+++GL+L KEGL L+NGT S ++A 

Sbjct: 157 GVGEVFIR GERASALDGLRVAGLAPLTLQAKEGLALLNGTQASTALALDNMFAI 210 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 3 52 

V+A G F IH++ R H GQ++ A + R LL GS 
Sbjct: 211 EDLYRTALVAGALSVDAAAGSVKPFDARIHEL-RGHRGQIDAAASYRELLEGSPINQSHR 269 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y LR PQ +G ++ M HA L +E N +DNPL+ + + 
Sbjct: 270 DCDKV QD P Y S LRC Q PQVMG AC LDQMRH AAD VLL VE ANAVS DN PL I F PDTGE V 321 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + + LA A IG L + L++A ++ GLP L D +N 
Sbjct: 322 L SGGNFHAEPVAF AADNL ALAAAE I GAL AERRI ALL I DATLS - GLPPFL - VRDGGVNSGF 379 
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Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ AA ASE LA+P + P + S+A +AR+ A+ D +LA 

Sbjct: 380 MIAHVTAAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARKLADIADNTKHILAIE 439 

Query: 533 LYCTLQAVDLRA 544 

L Q VDLRA 
Sbjct: 440 LLAAAQGVDLRA 451 



□ > gi 1 16264579 1 ref |NP„437371 . 1 1 El putative histidine ammonia- lyase histidase prot 
meliloti 1021] 

gi [ 25292171 [pir | [G95945 probable histidine ammonia-lyase (EC 4.3.1.3) [imported] 

Sinorhizobium meliloti (strain 1021) magaplasmid pSymB 
gi | 17380365 | sp | 031197 | HUTH__RHIME Histidine ammonia-lyase (Histidase) 

gi 1 15140717 | emb I CAC49231 . 1 1 Q putative histidine ammonia-lyase histidase protein 
meliloti 1021] 
Length = 511 

Score = 179 bits (454), Expect = 3e-43 

Identities = 128/432 (29%), Positives = 203/432 (46%), Gaps = 32/432 (7%) 

Query: 115 VYGVTTGFGGSADTRTE--DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A + + D +LQ+ LI CGV L + +VR 

Sbjct: 52 VYG INTGFGKLAS I K I D S SDVATLQRNL I L SHCCGVG QPLTEDIVR 97 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M +++ SL RG S VRL + + + L+ + P++P +GS+ ASGDL+PL+++A + 
Sbjct: 98 LIMALKLISLGRGASGWLELVRLIEAMLDKGVIPLIPEKGSVGASGDLAPLAHMAAVMM 157 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXX 292 

GH + + M A+ GL V L KEGL L+NGT VS + +A 

Sbjct: 158 GHGEAFF AGERMKGDAALKAAGLSPVTLAAKEGLALINGTQVSTALALAGLFRA 211 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A +G F P IH + R H GQ+ + A +R LL+GS 
Sbjct: 212 HRAGQAAL I TGAL STDAAMGS S APFH PD IHTL - RGHKGQI DT AAALRQLLTGS P I RQ SH I 270 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G ++ + +TL++E N TDNPL+ + + 
Sbjct: 271 EGDERV QDPYCIRCQPQVDGACLDLLRSVAATLTIEANAVTDNPLV-LSDNSV 322 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + ++ LA+ IG ++ + L++ A++ GLP+ L A+ P LN 
Sbjct: 323 VSGGNFHAEPVAFAADQIALAVCEIGAISQRRI ALL VD PALS YGLPAFL-AKKPGLNSGL 3 81 

Query: 473 KGLD I H I AAY AS ELGHL AN P VTT F VQ P AEMGNQ AVN SL AL I S ARRT AE ANDVL S LLL AS H 532 

+ + AA SE L + + P + P + S+A ARR + + L + + 

Sbjct: 382 MIAEVTSAALMSENKQLSHPASVDSTPTSANQEDHVSMACHGARRLLQMTENLFSIIGIE 441 

Query: 533 LYCTLQAVDLRA 544 

+Q ++ RA 
Sbjct: 442 ALAAVQGI EFRA 453 



□ > gi 1 46311453 [ ref | ZP__0Q212059 . 1 1 COG2986: Histidine ammonia-lyase [Burkholderia < 
Length =507 
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Score = 179 bits (454), Expect = 3e-43 

Identities = 135/432 (31%), Positives = 202/432 (46%), Gaps = 35/432 (8%) 

Query: 116 YG VTTGFGGS ADTRT - - EDAVSLQKAL I EHQLCGV- TPT S VS S F S VGRGLENTL PLE WR 172 

YG+ TGFG AT + LQK L+ GV P + SS VR 
Sbjct: 52 YGINTGFGRLASTHIPHDQLELLQKNLVLSHAVGVGEPMARSS VR 96 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M ++++SL RGHS +R V++AL N + P++P++GS+ ASGDL+PL++++ + 
Sbjct: 97 LLMALKLSSLGRGHSGIRREVM5ALIKLFNADVLPLIPVKGSVGASGDLAPLAHMSAVLL 156 

Query: 233 GHPDVTCVTIVI^HEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G+V+ + A+++GL+L KEGL L+NGT S ++A 

Sbjct: 157 GVGEVFIR GERASALDGLRVAGLAPLTLQAKEGLALLNGTQASTALALDNMFSI 210 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

V+A G F IH+ + R H GQ++ A + R LL+GS 
Sbjct: 211 EDLYRTALVAGALSVDAAAGSVKPFDARIHEL-RGHQGQIDAAASYRDLLAGSPINQSHL 269 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y LR PQ +G + + M HA L +E N +DNPL+ + + 
Sbjct: 270 DCDKV QDPYSLRCQPQVMGACLDQMRHAADVLLVEANAVSDNPLIFPDTGEV 321 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + + LA + IG L + L++A + + GLP L D +N 
Sbjct: 322 LSGGNFHAEPVAFAADNLALAASEIGALAERRIALLIDATLS-GLPPFL-VRDGGVNSGF 379 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ AA ASE LA+P + P + S+A +AR+ A+ D +LA 

Sbjct: 380 MIAHVTAAALASENKTLAHPASVDSLPTSANQEDHVSMATFAARKLADIADNTKHILAIE 439 

Query: 533 LYCTLQAVDLRA 544 

L Q VDLRA 
Sbjct: 440 LLAAAQGVDLRA 451 



□ > qi 1 28872387 | ref |NP_795006 . 1 1 El histidine ammonia- lyase [ Pseudomonas syringae p^ 
DC3000] 

gi | 28855642 | gb | AAQ587 01 . 1 1 S histidine ammonia- lyase [Pseudomonas syringae pv. to 
DC3000] 

gi 1 38257948 | sp [ Q87UM1 1 HUTH_PSESM Histidine ammonia-lyase (Histidase) 
Length = 515 

Score = 179 bits (453), Expect = 4e-43 

Identities = 140/455 (30%), Positives = 221/455 (48%), Gaps = 34/455 (7%) 

Query: 93 DDEIRARVDKSVDFLKAQL- -QNSVYGVTTGFGGSADTR- -TEDAVSLQKALIEHQLCGV 148 

D ++D SV ++ It + YG+ TGFG A TR +ED +LQ++L+ GV 

Sbjct: 34 DSSANQQIDDSVACVERILAENRTAYGINTGFGLLASTRIASEDLENLQRSLVLSHAAGV 93 

Query: 149 TPT S VS S F S VGRGLENTLPLEWRGAMVI RVNSLTRGH S AVRL WLE ALTNFLNHR I TP I 208 

G+ + + L VR MV++VNSL+RG S +R W++AL +N + P 
Sbjct: 94 GQPISDDL VRLIMVLKVNSLSRGFSGIRRWIDALIALINAEVYPH 139 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+PL+GS+ ASGDL+PL++++ + G + H+G + + A +A+++ GL+ + L 
Sbjct: 140 I PLKG SVGAS GDLAPLAHMSLVLLGEGKAR HKG- -EWLNAVDALAVAGLKPLTLAA 193 
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Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KEGL L+NGT VS + A VEA++G + F IH R 

Sbjct: 194 KEGLALLNGTQVSTAYALRGLFEGEDLFAAALTCGSLTVEAVLGSRSPFDARIH-AARGQ 252 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 3 88 

GQ++ A R LL SS QD Y LR PQ +G + + A 

Sbjct: 253 RGQIDAAACYRELLGESSGVSESHRNCDKV QDPYSLRCQPQVMGACLTQLRQA 305 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

L +E+N +DNPL+ GGNF A V+ + + + LA+A IG L+ + + + 

Sbjct: 306 AEVLEVESNAVSDNPLVFAAENDVI SGGNFHAEPVAMAADNLALAI AEIGSLSERRI SLM 365 

Query: 449 LNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVN 508 

+ + M++ LP L A + +N + AA ASE LA+P + P + 

Sbjct: 366 MDKHMSQ-LPPFLVA-NGGVNSGFMIAQVTAAALASENKALAHPHSVDSLPTSANQEDHV 423 

Query: 509 SLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + +R E + + +LA Q +DLR 

Sbjct: 424 SMAPAAGKRLWEMAENVRG I LAVEWLAACQGLDLR 45 8 



□ >qi | 53762102 | ref | ZP_003 50913 . 1 ) COG2986: Histidine ainmonia- lyase [Ralstonia euti 
Length = 522 

K Score = 179 bits (453), Expect = 4e-43 

Identities - 138/455 (30%), Positives = 221/455 (48%), Gaps = 34/455 (7%) 

Query: 93 DDEIRARVDKSVDFLKAQLQN- - SVYGVTTGFGGSADTRT- -EDAVSLQKALIEHQLCGV 148 

D+ A +D+SV + + + + + YG+ TGFG A TR ED SLQ++L+ GV 
Sbjct : 41 DERAFAAIDQSVACVESVISEGRTAYGINTGFGLLAQTRIAREDLESLQRSLVLSHAAGV 100 

Query: 149 TPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPI 208 

G ++ + L VR MV+++NSL RG S +R V++ALT +N + P 
Sbjct: 101 GEPIDDAL VRL IMVLK IN S L ARGL SGI RRKVI DALTTL VNAE VY PR 146 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+PL+GS+ ASGDL+PL++++ + G + + + AREA++L L+ + L 

Sbjct: 147 I PLKGSVGASGDLAPLAHMSLLLLGEGQARYR GEWLPAREALALADLQPLTLAA 200 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 32 8 

KEGL L+NGT VS + A VEA +G + F P IH R 

Sbjct: 201 KEGLALLNGTQVSTAYALQGLFQAEDLFAAASVCGALTVEASLGSRAPFDPRIH-AARGQ 259 

Query: 329 PGQ VE VARN I RTLL SG S S F AXXXXXXXXXXXXXG I LRQDR Y PLRT S PQ FLG PL VEDMMH A 388 

GQ++ A R LL +S QD Y LR PQ +G + + +A 

Sbjct: 260 RGQ I D S AAVYRHLLGPTS EVGQSHASC EKV QD PY S LRC QPQVMGAC LTQ I RNA 312 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

L++E N+ +DNPL+ + GGNF A V+ + + + LALA IG L+ + + + 

Sbjct: 313 ADVLAVEANSVSDNPLVFAQEGDI I SGGNFHAEPVAMAADNLALALAEIGALSERRI SLM 372 

Query: 449 LNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVN 508 

++ M++ LP+ L A + +N + AA AS+ LA+P + P + 

Sbjct: 373 MDKHMSQ-LPAFLVA-NGGWSGFMIAQVTAAALASDNKALAHPASVDSLPTSANQEDHV 430 

Query: 509 SLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + +R E + ++A Q +D R 

Sbjct: 431 SMAPNAGKRLWEMASNVKGIIAIEWLAACQGLDFR 465 
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□ > qi [ 51598141 1 ref | YP_072332 . 1 1 El histidine ammonia- lyase [Yersinia pseudotubercul 

gi | 51591423 | emb| CAH23 089 . 1 | 19 histidine ammonia- lyase [Yersinia pseudotuberculosi 
Length = 510 

Score = 178 bits (451), Expect = 6e-43 

Identities = 139/455 (30%), Positives = 219/455 (48%), Gaps = 34/455 (7%) 

Query: 93 DDEIRARVDKSVDFLKAQL- -QNSVYGVTTGFGGSADTR- -TEDAVSLQKALIEHQLCGV 148 

D+ + +SVD ++A L Q + YG+ TGFG A TR TED +LQ++++ GV 

Sbj Ct : 29 DESAYVPIQQSVDCVQAILAEQRTAYGINTGFGLLASTRIATEDLENLQRSIVLSHAAGV 88 

Query: 149 TPTSVSSFSVGRGLENTLPLEVVTlGAMVIRvlSrSLTRGHSAVRLVVLEALTNFLNHRITPI 2 08 

+ + +VR MV+++NSL RG S +RL V++AL +N + P 

Sbjct: 89 GEANDDA IVRLIMVLKINSLARGFSGIRLEVIQALITLVNAGVYPH 134 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+PL+GS+ ASGDL+PL++++ + G + + +G + + A A++ GL+ + L 
Sbjct: 135 IPLKGSVGASGDLAPLAHMSLLLLGEGKAR YQG- - EWLPAHTALAQAGLQPLTLAA 188 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KEGL L+NGT VSA+ A V+A +G + F IH V R 

Sbjct: 189 KEGLALLNGTQVSAAYALRGLFEAEDLYAAASVFGCLTVDAALGSRSPFDARIHAV-RGQ 247 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 388 

GQ++ A R LL S QD Y LR PQ +G + + A 

Sbjct: 248 RGQIDAASTYRHLLGERSEI SESHKNCDKV QDPYSLRCQPQVMGACLGQIRQA 300 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

L++E+N +DNPL+ E GGNF A V+++ + LALA IG L+ + + + 

Sbjct: 301 AEVXi AI E SNAVSDNPLVF AEQGDVL SGGNFH AEPVAMAADNLAL AL AE I GSL SECR I SLM 360 

Query: 449 LNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVN 508 

+ + M++ LP L E+ +N + AA SE LA P + P + 

Sbjct: 361 MDKHMSQ-LPPFL-VENGGV1SISGFMIAQWAAALTSENKGLAFPASVDSIPTSANQEDHV 418 

Query: 509 SLAL I S ARRT AE ANDVL SLLL ASHL YCTLQAVDLR 543 

S+A + +R E + + +LA Q +DLR 

Sbjct: 419 SMAPRAGKRLWEMAENVRJSTILAIEWLAACQGLDLR 453 



□ > gi [ 54032435 | ref 1 ZP„00364567 . 1 [ COG2986: Histidine ammonia-lyase [Polaromonas si 
Length = 514 

Score = 178 bits (451), Expect = 6e-43 

Identities = 135/432 (31%), Positives = 203/432 (46%), Gaps = 35/432 (8%) 

Query: 115 VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGA 174 

VYG+ TGFG A T+ + ++L + V S SVG G LP WR 

Sbjct: 55 VYGINTGFGKLASTK IAPNRLVELQRNLVLSHSVGTG- - EPLPAAWRVI 102 

Query: 175 MVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGH 234 

+ + SL RGHS VR + + +AL N + P +P +GS+ ASGDL + PL + + + A + G 
Sbjct: 103 LATKAVSLARGHSGVRPELVDALLALANAGVMPRIPAKGSVGASGDLAPLAHLACVLIGE 162 

Query: 235 PDV1CVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXXXX 294 

+++ +A+ G+ VLGPKEGL L+NGT VS ++A 
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Sbjct : 


163 


GQATT ADGEVISGAQAMRRIGVAPFVLGPKEGLALLNGTQVSTALALAGLFGAEQ 


217 


Query : 


O fl c 


aaaAaaaaaaaa V hj AM V Liy y (a ornrr X n JJ v L. K Fri FLjy V & V AKJN IKlbLoboor aaaa 


J J X 






+EA+ s2Cj^ " +** K PCjy+ VA +KIXj1j (ab 




Sbjct: 


218 


VFAAGLVSGALSLEAV QGSIKPFDARVH-AARGQPGQMAVAAAVRTLLEGSEIVPSH 


273 


Query : 


1 R 0 


YYYYYYYYYYPTT DfYrYD VDT D T 1 CPOTPT .OPT .VRTYMMM AVCTT . QT ,T?TST?VTT 1 TT r rYKrPT .T .DVFMKD 
AAAAAAAAAAvjXLirvyiJK. I Jr Xjr\ 1 oryr J-jvjjit J_i V JLlJl v ll v lTlA I o 1 XjoXjIMNIVI ill ui\ tr ljLju v ilinin.^ 


411 






QD Y +R PQ +Cj + + + + HA L +£i JM +JJJNFXj+ +JN 




Sbjct : 


274 


PDCGRV QDPYSIRCVPQVMGACLDNLQHAARVLQIEANAASDNPLV-FDNGD 


324 


Query : 


412 


TAHGCjNr QAbAVbxbJXLfciK 1 KXjAXjAXj X^J\XjJNr 1 Cj1j1jJNAAMJNKo1jFoL.XjAA^ in 


471 
f± / X 






GGNF A V+ + + LA+A IG + + LL+ ++ GLP L D +N 




Sbjct: 


325 


VISGGNFHAEPVAFAADIIALAVAEIGAIAERRLALLLDTGLS-GLPPFL-VRDGGVNSG 


382 


Query : 


/no 
4/2 


rtypT nTUTA AVACT7T PUT A1VTP\7 T T ir PTJ 1 \7riO A T7Mr*MO A "\ 7M G T AT T G A P P T 1 A. 17 A. TUFfi 7T .GT,T .T .A G 


J J J. 






+ AA AbE LA+P + F + b+A +AKK Ji + + + + + 




Shj ct : 




UMTAHUTaaaT A CCTtfTf CT AUPAG\7TiGT DrpQ AMOI^T^'H'WG'M'AT'T? A ARPT ,r^P 1 M\7KTM' r P t^\T\7\TCXT 


442 


Query : 


532 


HLYCTLQAVDLR 543 








Q +'+L+ 




Sbjct: 


443 


EAMGAAQGI ELK 454 





□ > gi | 22127907 | ref |NP_671330 . 1 1 El putative histidine ammonia-lyase [Yersinia pest: 

gi 1 45437994 | gb| AAS63542 . 1 1 El histidine ammonia-lyase [Yersinia pest is biovar Medi 
91001] 

gi | 45443126 1 ref ]NP„994665 . 1 | B histidine ammonia-lyase [Yersinia pestis biovar Me 
91001] 

gi 1 15981920 | emb | CAC93475 . 1 | IS! histidine ammonia-lyase [Yersinia pestis C092] 

gi 1 21961045 | gb | AAM87581 . 1 1 S putative histidine ammonia-lyase [Yersinia pestis KI 

gi 1 16124139 | ref jNP_407452 . 1 1 B histidine ammonia-lyase [Yersinia pestis C092] 
gi | 24211827 [ sp [ Q8ZA10 1 HUTH_YERPE Histidine ammonia-lyase (Histidase) 
Length = 510 

Score = 177 bits (450), Expect = 8e-43 

Identities =,138/455 (30%), Positives = 219/455 (48%), Gaps = 34/455 (7%) 

Query: 93 DDEIRARVDKSVDFLKAQL — QNSVYGVTTGFGGSADTR--TEDAVSLQKALIEHQLCGV 148 

D+ + +SVD + +A L Q + YG-i- TGFG A TR TED +LQ+ + + + GV 

Sbjct: 29 DESAYVPIQQSVDCVQAILAEQRTAYGINTGFGLLASTRIATEDLENLQRSIVLSHAAGV 88 

Query: 149 TPTSVSSFSVGRGLENTLPLEVWGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPI 208 

+ + -f-VR MV+++NSL RG S +RL V++AL +N + P 

Sbjct: 89 GEANDDA IVRLIMVLKINSLARGFSGIRLEVIQALITLVNAGVYPH 134 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+PL+GS+ ASGDL+PL++++ + G + ++G + + A A+ + GL+ + L 
Sbjct: 135 IPLKGSVGASGDLAPLAHMSLLLLGEGKAR YQG- - EWLPAHTALAQAGLQPLTLAA 188 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KEGL L+NGT VSA+ A V+A +G + F IH V R 

Sbjct: 189 KEGLALLNGTQVS AAYALRGLFEAEDL YAAASVFGCLTVDAALGSRS PFDARIHAV- RGQ 247 

Query: 329 PGQVEVARNI RTLL SGS S F AXXXXXXXXXXXXXGILRQDRYPLRT S PQFLGPLVEDMMH A 388 

GQ++ A R LL S QD Y LR PQ +G + + A 

Sbjct: 248 RGQIDAASTYRHLLGERSEI SESHKNCDKV QDPYSLRCQPQVMGACLGQIRQA 300 



http://www.ncbi.nlm.nih.gov/BLAST/Blast.cgi 



4/18/2005 



RID=1113831716-2827-42556718445.BLASTQ4 5 



Page 194 of 218 



Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

L++E+N +DNPL+ E GGNF A V+++ + LALA +G L+ + + + 

Sbjct: 301 AEVLAIESNAVSDNPLVFAEQGDVLSGGNFHAEPVAMAADNLALALAEVGSLSECRISLM 360 

Query: 449 LNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVN 508 

+ + M++ LP L E+ +N + AA SE LA P + P + 

Sbjct: 361 MDKHMSQ-LPPFL-VENGGVNSGFMIAQVTAAALTSENKGLAFPASVDSIPTSANQEDHV 418 

Query: 509 SLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + +R E + + +LA Q +DLR 

Sbjct: 419 SMAPRAGKRLWEMAENVRNILAI EWLAACQGLDLR 453 



□ > gi I 48782713 | ref 1 ZP_00279219 . 1 1 COG2986: Histidine ammonia-lyase [Burkholderia t 
Length = 457 

Score = 177 bits (450), Expect = 8e-43 

Identities = 137/431 (31%), Positives = 196/431 (45%), Gaps = 33/431 (7%) 

Query: 115 VYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

+YGV TGFG AT E LQ+ L V S +VG G + WR 

Sbjct: 1 MYGVNTGFGRLASTHI PLEQLDLLQRNL VLSHAVGVG--EPMSRSWR 46 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

+V++V+SL RGHS +R V+ AL LN + P++P++GS+ ASGDL+PL++++ + 
Sb j c t : 47 LMI VLKVSSLARGHSGIRREVIAALVTLLNADVLPVI PVKGSVGASGDLAPLAHMSAVLL 106 

Query: 233 GHPDWVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G +V + E + A E + GLE L KEGL L+NGT S ++A 

Sbjct: 107 GVGEVTI GERRASANEGLHAAGLEPFTLRAKEGLALLNGTQASTALALFNMFAI 160 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

V+A F IH R H GQ++ A R LL GS 

Sbjct: 161 EDLFCTALVAGALSVDAAAASWPFDARIH-ALRGHQGQIDSAAAYRALLEGSEINLSHS 219 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y LR PQ +G + M H+ L E N+ +DNPL+ + 
Sbjct: 220 DCDKV QDPYSLRCQPQVMGACLHQMRHSAEVLLCEANSVSDNPLIFPDTCDV 271 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + + LA+A IG L + L++ ++ GLP L D LN 
Sbjct: 272 LSGGNFHAEPVAFAADNLALAVAEIGALAERRIALLIDTTLS-GLPPFL-VRDSGLNSGF 329 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ AA ASE LA+P + P + S+A +AR+ + + +LA 

Sbjct: 330 MIAHVTAAALASENKTLAHPASVT)SLPTSANQEDHVSMATFAARKLGDMASNTAHILAIE 389 

Query: 533 LYCTLQAVDLR 543 

L Q +DLR 
Sbjct: 390 LLAATQGIDLR 400 



□ > gi 1 8926197 | gb | AAF81735 . 1 1 putative phenylalanine ammonia lyase EncP [Streptomyc 
Length = 523 

Score = 177 bits (449), Expect = le-42 

Identities = 136/463 (29%), Positives = 211/463 (45%), Gaps = 33/463 (7%) 
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Query: 96 IRARVDKSVDFLKAQLQNS- -VYGVTTGFGGSAD- -TRTEDAVSLQKALIEHQLCGVTPT 151 

+R+RV SDL +Q+ +YGV T GG D A LQ+ LI 
Sbjct: 32 VRSRVRASRDVLVKFVQDERVIYGVNTSMGGFVDHLVPVSQARQLQENLI 81 

Query: 152 SVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPL 211 

+ + +VG L++T R M+ R+ SL RG+SA+ L+ L LN I P +P 

Sbjct: 82 NAVATNVGAYLDDT TARTIMLSRIVSLARGNSAITPANLDKLVAVLNAGIVPCIPE 137 

Query: 212 RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEG 271 

+GS+ SGDL PL+ IA G + + +IM R+A+S G+E + L K+G 

Sbjct: 138 KGSLGTSGDLGPLAAIALVCAGQWKARYN GQ I MPGRQ AL S E AG VE PMEL S YKDG 191 

Query: 272 LGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQ 331 

L L+NGT+ + T VE+GFP+HV +PH GQ 

Sbjct: 192 LALINGTSGMVGLGTMVLQAARRLVDRYLQVSALSVEGLAGMTKPFDPRVHGV-KPHRGQ 250 

Query: 332 VEVARNIRTLLSGSSFA XXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVE 383 

+VA + L+ S A + +D Y +R + PQ LGP+V+ 

Sbjct: 251 RQVASRLWEGLADSHLAVNELDTEQTLAGEMGTVAKAGSLAIEDAYSIRCTPQILGPWD 310 

Query: 384 DMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFT 443 

+ +TL E N+ + DNP+ + E + H G+F V+ + +M+ +ALA + L 
Sbjct: 311 VLDRIGATLQDELNSSNDNPIVLPEEAEVFHNGHFHGQYVAMAMDHLNMALATVTNLANR 370 

Query: 444 QCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMG 503 

+ L+ + + GLP+ L EDP L G A+ +E L P+ + + 

Sbjct: 371 RVDRFLDKSNSNGLPAFLCREDPGLRLGLMGGQFMTASITAETRTLTIPMSVQSLTSTAD 430 

Query: 504 NQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

Q + S ++ARR E + + +A L C QAVD+R + 

Sbjct: 431 FQD I VS FGF VAARRAREVLTNAAYWAF ELLC ACQAVD IRGAD 473 



□ > qi | 24375855 1 ref 1 NP_719898 . 1 1 El histidine ammonia- lyase, putative [Shewanella or 

gi [243 50819 | gb | AAN573 42 .1 1 El histidine ammonia- lyase, putative [Shewanella oneide 
Length = 521 

Score = 176 bits (447), Expect = 2e-42 

Identities = 138/479 (28%), Positives = 214/479 (44%), Gaps = 38/479 (7%) 



Query: 


92 


NDDEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVT 


149 






+D + + + K F+ + L VYGVTTG+G S VSL + H+L 




Sbjct: 


40 


DDADYQEYIQKGARFIDSLLHEEGWYGVTTGYGDSCTVN VSLD LVHEL 


88 


Query : 


150 


PT S VS S F S VGRGL ENTL PLEVVRGAMVI RVN SLTRGH S AVRLVVL E ALTNFLNHRI T P IV 


209 






P+SFGGL L+ RM R+NSL G S V +L+ + LN I P++ 




Sbjct: 


89 


PLHLSRFH-GCGLGEVLSVMQARAVMACRLNSLAIGKSGVTYELLKRIQTLLNLNIVPVI 


147 


Query : 


210 


PLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPK 


269 






P GS+ ASGDL+PLSY+A + G + V+ ++G + +E + VL PK 




Sbjct: 


148 


PEEGSVGASGDLTPLSYLAAVLVGERE VIYQGERRA- -TKEVYHELNITPHVLRPK 


201 


Query : 


270 


EGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHP 


329 






EGL L+NGTAV ++A + G F + +PHP 




Sbjct: 


202 


EGLALMNGTAVMTALACLAFDRAQYLARLASRITAMASLTLKGNSNHFDDILF-AAKPHP 


260 


Query : 


330 


GQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAY 


389 
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QDRY +R +P +G L + + 
- QDR YS I RC APH 1 1 GVLQDALPFMR 309 



GQ + +A IR L+ 
Sbjct: 261 GQNQIATWIREDLNHHVHPRNSDRL 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

+ E N+ DNP++D E + HGG+F ++ +M+ + +A I L Q ++ 
Sbjct: 310 QFIETEVNSANDNPIVDAEGEHILHGGHFYGGHIAFAMDSLKNIVANIADLIDRQMALVM 369 

Query: 450 NAAMNRGLPSCLAAED PSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

+ N GLP+ L+ ++N+ K + I ++A+ +E P + F + E NQ 

Sbjct: 370 DPKFNNGLPANLSGSTGPRRAINHGFKAVQIGVSAWTAEALKHTMPASVFSRSTECHNQD 429 

Query: 507 VNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLRAM--ELDFKKQFDPLLPTLLQQ 563 

S+ I+AR + + A+ L Q +DLR ELD + P L T L Q 

Sbjct: 430 KVSMGT I AARDCMRVLQLTEQVAAAALL AMTQG I DLRI TQNELD- EASLT PSL ATTL AQ 487 



□ > qi | 52141894 | ref | YP_084939 . 1 1 Isi histidine ammonia- lyase (histidase) [Bacillus C€ 

gi | 51975363 [gb[ AAU16913 .1 1 El histidine ammonia-lyase (histidase) [Bacillus cereus 
Length = 505 



Score = 176 bits (447), Expect = 2e-42 

Identities = 135/455 (29%), Positives = 213/455 (46%), Gaps 



41/455 (9%) 



Query: 95 EIRARVDKSVDFLKAQLQNSVYGVTTGFGGSADT--RTEDAVSLQKALIEHQLCGVTPTS 152 

E R V+K V+ K VYG+TTGFG +D + ED +LQ LI+ CG+ 
Sbjct: 36 ECRE WEK I VEDGKV VYGITTGFGKFSDVLIQKEDVKALQHNLIQSHACGIG 87 

Query: 153 VSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLR 212 

+ P EV RG + ++R N+ + +G S VR +V+ L F+N +1 P+VP + 
Sbjct: 88 DPFPEEVSRGMLILRANTMLKGVSGVRPLVWMLLEFvMlKIHPVVPQQ 136 

Query: 213 GSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGL 272 

GS+ ASGDL+PLS++A + G + V ++G K A A++ GLE + L KEGL 
Sbjct: 137 GSLGASGDLAPLSHLALVLLGEGE VFYKG- -KRAHAMVALTEEGLEPIELEAKEGL 190 

Query: 273 GLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQV 332 

L+NGT + +E + G +F +H R + QV 

Sbjct: 191 AL INGTQAMT AQGVL S YI E AE AT AYQAEL I ASMT I EGLQG I IDAFDENVHK - ARGYKEQV 249 

Query: 333 EVARNIRTLLSGSSFAXXXXXXXXXXXXXGILR-QDRYPLRTSPQFLGPLVEDMMHAYST 391 

EVA IR +L S G LR QD Y LR PQ G + + + 

Sbjct: 250 EVASRIRDILHDSKL TTKQGELRVQDAYSLRC I PQVHGASWQVLNYVKEK 299 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

L +E N TDNPL+ ++ GGNF ++ +M+ ++ +A + ++ + L+N 
Sbjct: 300 LEI EMNAATDNPL I FDGGEKVI SGGNFHGQ P I AF AMDFLKVGMAEL AN I SERRI ERLVNP 359 

Query: 452 AMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLA 511 

+N LP L+ E P L + A+ SE LA+P + P+ + S + 

Sbjct: 360 QLN-DLPPFLSPE-PGLQSGAMIMQYAAASLVSENKTLAHPASVDSIPSSANQEDHVSMG 417 

Query: 512 LISARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

I++R + + +L+ + C +QA + R +E 
Sbjct: 418 TIASRHAHQIIQNVRRVLSIEMICAMQAAEYRGIE 452 



□ > gi | 49478310 1 ref | YP_037727 . 1 1 



histidine ammonia-lyase (histidase) [Bacillus tt 
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konkukian str. 97-27] 

qi I 49329866 |gb| AAT60512 . 1 1 0 histidine ammonia- lyase (histidase) [Bacillus thurin 
konkukian str. 97-27] 
Length =505 

Score = 176 bits (447), Expect = 2e-42 

Identities = 142/503 (28%), Positives = 233/503 (46%), Gaps = 48/503 (9%) 

EIRARVDKSVDFLKAQLQNSVYGVTTGFGGSADT--RTEDAVSLQKALIEHQLCGVTPTS 152 
E R V+K V+ K VYG+TTGFG +D + +D +LQ LI+ CG+ 
ECREWEKIVEDGKV VYGITTGFGKFSDVLIQKDDVKALQHNLIQSHACGIG 87 

VSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLR 212 

+ P EV RG +++R N+ + +G S VR +V+ L F+N +1 P+VP + 
DPFPEEVSRGMLILRANTMLKGVSGVRPLVVNMLLEFVNRKIHPWPQQ 136 



Query : 




CK-5 of • 


J 0 


Query : 


i j j 


bOj CC : 


Q Q 
OO 


Query : 




oDj ct : 




Query : 


0 "7 


buj ct : 


1 Q 1 


Query: 


J j J 


bD]Ct : 


o r n 


Query : 




Sbjct : 


300 


Query: 


452 


Sbjct: 


360 


Query: 


512 


Sbjct: 


418 


Query : 


566 


Sbjct: 


478 



GS + ASGDL + PL S + + A + G + V + +G K + A A++ GLE + L KEGL 



L+NGT + +E + G +F +H R + QV 



EVA IR +L S G LR QD Y LR PQ G + + + 

EVASRIRDILHDSKL TTKQGKLRVQDAYSLRC I PQVHGASWQVLNYVKEK 299 



L +E N TDNPL+ + + GGNF ++ +M+ ++ +A + ++ + L+N 



+N LP L+ E P L + A+ SE LA+P + P+ + S+ 



jISARRTAEANDVLSLLLASHLYCTLQAVDLRAME LDFKKQFDPLLPTLLQQHL 565 

I ++R + + +L+ + C +QA + R +E F Q + P+ + + 



-GTGLDVNALALEVKKALNKRLE 587 
T ++ A L+ + + +RL+ 



□ > gi | 47567936 1 ref | ZP__00238643 . 1 1 histidine ammonia- lyase [Bacillus cereus G9241] 
gi | 47555414 | gb| EAL13758 . 1 1 histidine ammonia-lyase [Bacillus cereus G9241] 
Length = 505 

Score = 176 bits (446), Expect = 2e-42 

Identities = 134/455 (29%), Positives = 214/455 (47%), Gaps = 41/455 (9%) 

Query: 95 EIRARVDKSVDFLKAQLQNSVYGVTTGFGGSADT--RTEDAVSLQKALIEHQLCGVTPTS 152 

E R V+K V+ K VYG+TTGFG +D + +D +LQ LI+ CG+ 
Sbjct: 36 ECREWEKIVEDGKV VYGITTGFGKFSDVLIQKDDVKALQHNLIQSHACGIG 87 

Query: 153 VSSFSVGRGLENTLPLEVWGAMVIRVKSLTRGHSAVRLVVLEALTNFLNHRITPIVPLR 212 

+ P EV RG +++R N++ +G S VR +V+ L F+N +1 P+VP + 
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Sbjct: 88 DPFPEEVSRGiyELILRANTMLKGVSGWPLV\mMLLEFVNRKIHPVVPQQ 136 

Query: 213 GSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGL 272 

GS+ ASGDL + PL S + + A + G + V ++G K + A A++ GLE + L KEGL 
Sbjct: 137 GSLGASGDLAPL SHL ALVLLGEGE VFYKG--KRVHAMVALTEEGLEPIELEAKEGL 190 

Query: 273 GLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQV 332 

L+NGT + +E + G +F +H R + QV 

Sbjct: 191 ALINGTQAMTAQGVLSYIEAEATAYQAEFIASMTIEGLQGIIDAFDENVHK-ARGYKEQV 249 

Query: 333 EVARNIRTLLSGSSFAXXXXXXXXXXXXXGILR-QDRYPLRTSPQFLGPLVEDMMHAYST 391 

EVA IR +L S G LR QD Y LR PQ G + + + 

Sbjct: 250 EVASRIRDILHDSKL TTKQGELRVQDAYSLRC I PQVHGASWQVLNYVKEK 299 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

L +E N TDNPL+ + + GGNF ++ +M+ ++ +A + + + + L+N 
Sbjct: 300 LEI EMNAATDNPL I FDGGEKVI SGGNFHGQ PI AF AMDFLKVGMAEL ANI S ERRI ERLVNP 359 

Query: 452 AMmGLPSCLAAEDPSLKTYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLA 511 

+N LP L+ E P L + A+ SE LA+P + P+ + S+ 

Sbjct: 360 QLN-DLPPFLSPE-PGLQSGAMIMQYAAASLVSENKTLAHPASVDSIPSSANQEDHVSMG 417 

Query: 512 LI SARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

I + +R + + +L+ + C +QA + R +E 
Sbjct: 418 TI ASRHAHQI IQNVRRVLS I EMIC AMQAAE YRGI E 452 



□ > qi | 537 95015 1 ref | ZP„00021060 . 2 | COG2986: Histidine ammonia- lyase [Chlorof lexus c 
Length = 523 

Score = 176 bits (446), Expect = 2e-42 

Identities = 135/456 (29%), Positives = 210/456 (46%), Gaps = 33/456 (7%) 

Query: 97 RARVDKSVDFLKAQLQNSV--YGVTTGFGGSADTRTEDAVSLQKALIEHQLCGVTPTSVS 154 

R RV+ + + ++ L V YG+TTGFG D + + Q+ + + 

Sbjct: 38 RQRVERAAQAVQDLLARGWAYGITTGFGAFKD RVIAPDQVERLQYNILV 87 

Query: 155 SFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGS 214 

S +VG G +P R M+IR N+L RGHS VRL +E L + LN I P +P +GS 
Sbjct: 88 SHAVGVGPVFDIP--TTRAIMLIRANTLARGHSGVRLQTVERLLDMLNQGIHPRIPCKGS 145 

Query: 215 ISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGL 274 

+ ASGDL+PL+ + +A + G +V E +++ A A+ G + + L KEGL L 

Sbjct: 146 LGASGDLAPLAHMALPLIGLGEV EWQGEVLPAATALERLGWQPLHLAAKEGLAL 199 

Query: 275 VNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEV 334 

NGTAV ++ +EA+ G +F +H RP P Q+E 

Sbjct: 200 TNGTAVMCALGVIETARAETLSATADIAGCLSLEALYGTPAAFDARLH-ALRPFPRQIEC 258 

Query: 335 ARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSL 394 

A ++R LL+GS+F QD Y LR PQ G + + + +A ++ 

Sbjct: 259 AAHLRRLLAGSTFVRNNDPRHV QDAYTLRCIPQVHGAVRDAIAYARWVFAI 309 

Query: 395 ENNTTTDNPLLDVE NKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

E N TDNPLL V+ N + GGNF ++I+++ LA+A +G + + L + 
Sbjct: 310 ELNAVTDNPLLFVDDDGNVEVISGGNFHGEPLAIALDYLGLAVAELGNIAERRLMRLTDE 369 

Query: 452 AMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLA 511 
A N + LN + AA A+E LA+P + P + S+ 
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Sbjct: 370 ASNTHVLPAFLTRAGGLNSGFMIVQYTAAALATENKVLAHPASVDSIPTSANVEDHVSMG 429 

Query: 512 LISARRTAEANDVLSLLLASHLYCTLQAVDLRAMEL 547 

+ + + D +S +LA L+ Q +D R EL 

Sbjct: 430 VTAGLKLRSIIDNVSQILALELFAAAQGIDFRRQEL 465 



□ > gi | 47528996 1 ref | YP.,020345 . 1 1 El histidine ammonia-lyase [Bacillus anthracis str. 

gi | 30263598 | ref |NP_845975 . 1 [ 0 histidine ammonia-lyase [Bacillus anthracis str. A 

gi [ 49186446 1 ref 1 YP_029698 . 1 [ S histidine ammonia-lyase [Bacillus anthracis str. S 

gi 1 30258233 1 gb | AAP27461 . 1 | El histidine ammonia-lyase [Bacillus anthracis str. Ame 

gi 1 47504144 1 gb 1 AAT32820 . 1 1 0 histidine ammonia-lyase [Bacillus anthracis str. 'Am 

gi 1 49180373 1 gb| AAT55749 . 1 1 EI histidine ammonia-lyase [Bacillus anthracis str. Ste 
Length = 505 

Score = 176 bits (445), Expect = 3e-42 

Identities = 134/455 (29%), Positives = 214/455 (47%), Gaps = 41/455 (9%) 

Query: 95 EIRARVDKSVDFLKAQLQNSVYGVTTGFGGSADT--RTEDAVSLQKALIEHQLCGVTPTS 152 

E R V+K V+ K VYG+TTGFG +D + +D +LQ LI+ CG+ 
Sbjct: 36 ECREWEKIVENGKV VYGITTGFGKFSDVLIQKDDVKALQHNLIQSHACGIG 87 

Query: 153 VS S F S VGRGLENTLPLE WRGAMVI RVNSLTRGH S AVRLWLE ALTNFLNHR I TP I VPLR 212 

+ P EV RG + ++R N++ +G S VR +V+ L F+N +1 P+VP + 
Sbjct: 88 DPFPEEVSRGMLILRANTMLKGVSGVRPLWNMLLEFVNRKIHPWPQQ 136 

Query: 213 GSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGL 272 

GS+ ASGDL+PLS++A + G + V ++G K + A A++ GLE + L KEGL 
Sbjct: 137 GSLGASGDLAPL SHLAL I LLGEGE VFYKG- -KRVHAMVALTEEGLEPIELEAKEGL 190 

Query: 273 GLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQV 332 

L+NGT + +E + G +F +H R + QV 

Sbjct: 191 ALINGTQAMTAQGVLSYIEAEATAYQAELIASMTIEGLQGIIDAFDENVHK-ARGYKEQV 249 

Query: 333 EVARNIRTLLSGSSFAXXXXXXXXXXXXXGILR-QDRYPLRTSPQFLGPLVEDMMHAYST 391 

EVA IR +L S G LR QD Y LR PQ G + + + 

Sbjct: 250 EVASRIRDILHDSKL TTKQGELRVQDAYSLRC I PQVHGASWQ VLNYVKEK 299 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

L +E N TDNPL+ ++ GGNF + + +M+ ++ +A + ++ + L+N 
Sbjct: 300 LEI EMNAATDNPL I FDGGEKVI SGGNFHGQ PI AFAMDFLKVGMAELANI S ERR I ERLVNP 359 

Query: 452 AMNRGLPSCLAAEDPSLOTHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLA 511 

+N LP L+ E P L + A+ SE LA+P- + P+ + S + 

Sbjct: 360 QLN-DLPPFLSPE-PGLQSGAMIMQYAAASLVSENKTLAHPASVDSIPSSANQEDHVSMG 417 

Query: 512 LI SARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

I++R + + +L+ + C +QA + R +E 
Sbjct: 418 TI ASRHAHQI IQNVRRVLS I EMIC AMQAAEYRGI E 452 



□ > gi 1 16125211 1 ref |NP_419775 . 1 1 El histidine ammonia-lyase [Caulobacter crescentus 

gi | 13422237 |gb|AAK22943 .1 | El histidine ammonia-lyase [Caulobacter crescentus CB15 
gi | 25292168 [pir | |C87368 histidine ammonia-lyase [imported] - Caulobacter crescent 
gi | 14194847 [ sp | P58082 | HUTH__CAUCR Histidine ammonia-lyase (Histidase) 
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Length =509 
Score = 176 bits (445), Expect = 3e-42 

Identities = 135/432 (31%), Positives = 198/432 (45%), Gaps = 32/432 (7%) 

Query: 115 VYGVTTGFGGSADTRTEDA--VSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A R DA +LQ+ + + GV S P+ V+R 

Sbjct: 52 VYGINTGFGKLASVRIGDADLETLQRNIVLSHAAGVGEPS PVPVIR 97 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M ++ + SL +G S VR+ + L L +TP+VP +GS+ ASGDL+PLS++A + 
Sbjct: 98 LMMALKLASLAQGASGVRVETVRKLEEMLVEGLTPWPCQGSVGASGDLAPLSHMAATMI 157 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G ++ V G + + + A +A+ + GLE + LGPKEGL L+NGT S+A 

Sbjct: 158 GVGEIFV GGQRLP-AAQALAQAGLEPLTLGPKEGLALLNGTQFSTANALAGLFEA 211 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

EA G F P IH + R H GQ+E A +R L+S S 
Sbjct: 212 ERLFQSALVTGALSTEAAKGSDTPFDPRIHTL-RRHVGQIETAAALRALMSASEIRASHL 270 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y LR PQ +G ++ + A +TL+ E N +DNPL+ E + 
Sbjct: 271 KEDERV QDPYCLRCQPQVMGAALDILRQAATTLATEANCVSDNPLIFPEADEA 323 

Query: 413 AHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + + LA+ IG + + L+ + A+ + GLP+ L + P LN 
Sbjct: 324 LSGGNFHAEPVAFAADMIALAVCEIGSIAERRIAMLVDPALS-GLPAFLTPK-PGLNSGF 381 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ AASE A P + P + S+A ARR + +L 

Sbjct: 382 MI PQVT AAALVS ENKQRAYPASVDS I PT S ANQEDHVSMAAHGARRLL AMVENADAVLG I E 441 

Query: 533 LYCTLQAVDLRA 544 

L Q D A 
Sbjct: 442 LLAAAQGCDFHA 453 



□ > gi | 42782730 | ref |NP_979977 .1 [ El histidine ammonia- lyase [Bacillus cereus ATCC 1( 

gi | 42738656 [gb | AAS42 585.1 1 19 histidine ammonia-lyase [Bacillus cereus ATCC 10987] 
Length = 505 

Score = 176 bits (445), Expect = 3e-42 

Identities = 134/455 (29%), Positives = 213/455 (46%), Gaps = 41/455 (9%) 

Query: 95 EIRARVDKSVDFLKAQLQNSVYGVTTGFGGSADT--RTEDAVSLQKALIEHQLCGVTPTS 152 

E R V+K V+ K VYG+TTGFG +D + +D +LQ LI+ CG+ 
Sbjct: 36 ECREWEKIVEDGKV VYGI TTGFGKF SDVLI QKDDVKALQHNL IQ SH ACGI G 87 

Query: 153 VSSFSVGRGLENTLPLEVWGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLR 212 

P EV RG +++R N++ +G S VR +V+ L F+N +1 P+VP + 
Sbjct: 88 E PF PE EVS RGML I LRANTMLKGVSGVR PLWNMLL E FVNRK I HPWPQQ 136 

Query: 213 GSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGL 272 

GS+ ASGDL + PL S + + A + G + V ++G K + A A++ GLE + L KEGL 
Sbjct: 137 GSLGASGDL APL SHL ALVLLGEGE VFYKG- -KRVHAMVALTEEGLEPIELEAKEGL 190 

Query: 273 GLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQV 332 
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L+NGT + +E + G +F +H R + QV 

Sbjct: 191 ALINGTQAMTAQGVLSYIEAEATAYQAELIASMTIEGLQGIIDAFDENVHK-ARGYKEQV 249 

Query: 333 EVARNIRTLLSGSSFAXXXXXXXXXXXXXGILR-QDRYPLRTSPQFLGPLVEDMMHAYST 391 

EVA IR +L S G LR QD Y LR PQ G + + + 

Sbjct: 250 EVASRIRDILHDSKL TTKQGELRVQDAYSLRC I PQVHGASWQVLNYVKEK 299 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

L +E N TDNPL+ + + GGNF ++ +M+ + + +A + ++ + L+N 
Sbjct: 300 LEIEMNAATDNPLIFDGGEKVISGGNFHGQPIAFAMDFLKVGMAELANISERRIERLVNP 359 

Query: 452 AMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLA 511 

+N LP L+ E P L + A+ SE LA+P + P+ + S+ 

Sbjct: 360 QLN-DLPPFLSPE-PGLQSGAMIMQYAAASLVSENKTLAHPASVDSIPSSANQEDHVSMG 417 

Query: 512 LISARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

I ++R + + +L + + C +QA + R +E 
Sbjct: 418 T I ASRH AHQI I QNVRRVL S I EMI C AMQAAE YRG I E 452 



□ > qi 1 1421083 6 1 gb | AAK57183 . 1 1 putative histidine airanonium lyase [Stigmatella aurar 
qi | 32129643 |sp|Q93TX3 | HUTH„STIAU Histidine ammonia- lyase (Histidase) 
Length = 510 

Score = 176 bits (445), Expect = 3e-42 

Identities = 132/430 (30%), Positives = 201/430 (46%), Gaps = 33/430 (7%) 

YGVTTGFGGSADTRTE--DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRG 173 
YG+ TGFG A+ R + D LQ+ LI S G+ + LPL R 

YGINTGFGTL AEVR I DKKDLRELQRNL I L SH AAGVG S PL PLPEARV 101 

AMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITG 233 
+ ++R N L +G+S +R L LN + P+VP RGS+ ASGDL + PL + + + A G 



+ +G + A +A+ GL+ WL KEGL LVNGT ++ T 
rYKGER- - L P AAQALERAGLKPWLE AKEGLALVNGTQAMC AVGTLLQLRAE 215 



Query : 


116 


Sbjct: 


56 


Query : 


174 


Sbjct: 


102 


Query : 


234 


Sbjct: 


162 


Query : 


294 


Sbjct: 


216 


Query : 


354 


Sbjct: 


275 


Query : 


414 


Sbjct: 


327 


Query : 


474 


Sbjct: 


385 


Query : 


534 


Sbjct: 


445 



+E ++G F P I DV R H GQ A ++R LL+ S+ 



QD Y LR PQ G E + A L +E N+ TDNPL+ VE ++ 
-QDPYSLRCMPQVHGAAREGLSFARRILEVEINSATDNPLVFVETERIV 32 6 



GGNF VS++ + + +AL + ++ + +L+N A++ GLP L A++ LN 



AA +E L+ + P + P+ G + S+ + +A + + D LA 



QA+D R 
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□ > qi 1 48764895 [ ref | ZP_00269446 . 1 1 COG2986: Hist idine ammonia- lyase [Rhodospirillun 
Length = 514 

Score = 175 bits (444), Expect = 4e-42 

Identities = 132/432 (30%), Positives = 206/432 (47%), Gaps = 31/432 (7%) 

Query: 112 QNSVYGVTTGFGGSADTRTE--DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLE 169 

+ + +VYG+ TGFG A R D +LQ LI S G+ + 

Sbjct: 51 ESAVYGINTGFGKLAHKRIAPADLEALQTNLI LSHATGMGAPIADA 96 

Query: 170 VWGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAG 229 

VR +1+ SL G S +R + + +AL N + P++P +GS+ ASGDL+PL+++ 
Sbjct: 97 TVRLILAIKAASLAVGASGIRAEIVDALLALANADVLPVIPSKGSVGASGDLAPLAHLCC 156 

Query: 230 AITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXX 289 

A+ G V+ H+G + + A E +++ GL + L KEGL L+NGT VS ++A 
Sbjct: 157 ALLGIGSVR HKGA--VLPAGEGLAIAGLSPITLRAKEGLALINGTQVSTALALAGL 210 

Query: 290 XXXXXXXXXXXXXXXXXVEAJyiVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAX 349 

VEA++G F P I R GQ++VA R LL GS 
Sbjct: 211 FEIERAFAAAILAGALSVEAVMGSHRPFDPRI-SALRGQFGQIDVAALFRLLLDGSPLNA 269 

Query: 350 XXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVEN 409 

QD Y LR PQ +G +++ M A TL ++E N TDNPL+ V+ 
Sbjct: 270 AHQGPSCERV QDPYSLRCQPQVMGAVLDQMRFAARTLTIEANGVTDNPLVLVDT 323 

Query: 410 KQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLN 469 

+ GGNF A V+++ ++ +A + IG L+ + L+++ + + GLP L AE P LN 
Sbjct: 324 GEVLSGGNFHAEPVAMAADQLAIAASEIGALSERRIAMLIDSTIS-GLPPFLVAE-PGLN 381 

Query: 470 YHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLL 529 

+ AA ASE LA+P + P + S+A +ARR + ++ + + 

Sbjct: 382 SGFMI AHVT AAAL AS ENK SL AH PAS VDSL PTS ANQEDHVSMATF AARRLGD I AANVTG IV 441 

Query: 530 ASHLYCTLQAVD 541 

L Q + + 
Sbjct: 442 GIELLAAAQGLE 453 



□ > gi 1 16080986 1 ref |NP_391814 . 1 1 B histidase [Bacillus subtilis subsp. subtilis sti 

gi [ 2636481 | emb | CAB15971 .1 | B histidase [Bacillus subtilis subsp. subtilis str. 16 
gi 1 68358 | pir | | UFBSHS histidine ammonia- lyase (EC 4.3.1.3) hutH [similarity] - Bac 
subtilis 

gi 1 123758 1 sp j P10944 | HUTH„BACSU Histidine ammonia-lyase (Histidase) 
gi | 603770 | dbj 1BAA06644.1 | histidase [Bacillus subtilis] 
gi | 143076 |gb| AAA22538.1 1 histidase 
Length = 508 

Score = 175 bits (444), Expect = 4e-42 

Identities = 137/485 (28%), Positives = 215/485 (44%), Gaps = 36/485 (7%) 

Query: 65 WELSGYSLTXXXXXXXXXXXXXXXXQNDDEIRARVDKSVDFLKAQLQNSVYGVTTGFGG 124 

+V L G SLT + R + ++ + + ++YG+ TGFG 

Sbjct: 1 MVTLDGSSLTTADVARVLFDFEEAAASEESMERVKKSRAAVERIVRDEKTIYGINTGFGK 60 

Query: 125 SADT--RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSL 182 
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61 



+D + ED+ +LQ LI CGV 
F SDVL I QKEDS AALQLNL I L SH ACGVG - 



+ P V R + ++R N+L 
-DPFPECVSRAMLLLRANAL 106 



Sbjct: 

Query: 183 TRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVL 242 

+G S VR ++E L FLN R+ P++P +GS+ ASGDL + PL S + + A A+ G + V 
Sbjct: 107 LKGF SGVRAEL I EQLLAFLNKRVHPVI PQQGSLGASGDLAPL SHLALAL IGQGE VF 162 

Query: 243 HEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXX 302 

EG M A + G++ V L KEGL L+NGT +M 
Sbjct: 163 FEGER--MPAMTGLKKAGIQPVTLTSKEGLALINGTQAMTAMGWAYIEAEKLAYQTERI 220 

Query: 303 XXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXG 362 

+E + G +F IH + R + Q++VA IR LS S G 
Sbjct: 221 ASLTIEGLQGIIDAFDEDIH-LARGYQEQIDVAERIRFYLSDSGL TTSQG 269 

Query: 363 ILR-QDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQAS 421 

LR QD Y LR PQ G + + + L +E N TDNPL+ + + GGNF 
Sbjct: 270 ELRVQDAYSLRCIPQVHGATWQTLGYVKEKLEIEMNAATDNPLIFNDGDKVISGGNFHGQ 329 

Query: 422 AVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAA 481 

+ + +M+ ++A++ + + + L+N +N LP L+ P L + A+ 

Sbjct: 330 PIAFAMDFLKIAISELANIAERRIERLVNPQLN-DLPPFLSPH-PGLQSGAMIMQYAAAS 387 

Query: 482 YASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVD 541 

SE LA+P + P+ + S + I+AR + ++A C LQAV+ 

Sbjct: 388 LVSENKTLAHPASVDSIPSSANQEDHVSMGTIAARHAYQVIANTRRVIAIEAICALQAVE 447 



Query: 542 LRAME 546 
R +E 

Sbjct: 448 YRGIE 452 



□ > qi | 20807326 | ref |NP_622497 . 1 1 0 Histidine ammonia- lyase [Thermoanaerobacter tenc 

gi 1 20515840 |gb| AAM2 4101 . 1 1 S Histidine ammonia- lyase [Thermoanaerobacter tengcong 
gi | 24211809 1 sp 1 Q8RBH4 | HUTH_THETN Histidine ammonia-lyase (Histidase) 
Length = 508 

Score = 175 bits (444), Expect = 4e-42 

Identities = 129/431 (29%), Positives = 203/431 (47%), Gaps = 34/431 (7%) 



Query : 


115 


VYGVTTGFGGSADT--RTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 


172 






VYG+TTGFG +D ED +LQK LI C V + LP EWR 




Sbjct: 


53 


VYGITTGFGKFSDWISKEDTEALQKNLIMSHSCAVG DPLPEEWR 


98 


Query : 


173 


GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 


232 






M++R N+L +G S VRL +E L +N + P++P +GS+ ASGDL+PL+++ + 




Sbjct: 


99 


AIMLLRANALAKGFSGWLETVETLIEMINKNWPVIPEKGSLGASGDLAPLAHMVLVMI 


158 


Query: 


233 


GHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLWGTAVSASMATXXXXXX 


292 






G + + G + EA+ G+ + L KEGL L+NGT V + + + 




Sbjct: 


159 


GRGE AFYAGER--VSGEEAMRRAGIPTITLSSKEGLALINGTQVMSALGCLNVYDA 


212 


Query : 


293 


XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 


352 






+EA+ G +F + V RPH GQ+ A+N+R ++ GS 




Sbjct: 


213 


KRIIAVADAVASITLEALRGIIDAFDDRVQMV-RPHKGQIVSAKNVRKMVEGSELITRQG 


271 


Query : 


353 


XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 


412 



I QD Y LR PQ G + + + + L +E N+ TDNPL+ ++ + 
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Sbjct: 272 E IRVQDAYTLRC I PQVHGAVRDAI S YIERVLGVE INSATDNPL I FPDDGEV 322 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF V+++M+ +AL+ I ++ + L+N +N LP L E LN 
Sbjct: 323 ISGGNFHGEPVALAMDFLSIALSEIANISERRIERLVNYQLN-DLPPFL-TEKGGLNSGM 380 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

A+ SE L++P + P+ + S + I+AR+ E + + +LA 
Sbjct: 381 MIAQYTAASLVSENKVLSHPASVDSIPSSANQEDHVSMGTIAARKAREVLKNVTTVLAIE 440 

Query: 533 LYCTLQAVDLR 543 

L QA++ R 
Sbjct: 441 LLTASQALEFR 451 



□ > cri 130021749 ]ref | NP_83 33 80.1 ] Esl Histidine ammonia-lyase [Bacillus cereus ATCC 1< 

gi | 29897304 [ gb| A AP10581 . 1 1 El Histidine ammonia-lyase [Bacillus cereus ATCC 14579] 
Length = 506 

Score = 175 bits (443), Expect = 5e-42 

Identities = 133/455 (29%), Positives = 214/455 (47%), Gaps = 41/455 (9%) 

Query: 95 E I RARVDK S VDFLKAQLQNS VYGVTTGFGGS ADT - - RTED AVSLQKAL I EHQLCGVT PTS 152 

E R V+K V+ K VYG+TTGFG +D + +D +LQ LI+ CG+ 
Sbjct: 37 ECREWEKIVEDGKV VYGITTGFGKFSDVLIQKDDVKALQHNLIQSHACGIG 88 

Query: 153 VS S F S VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHRI T P I VPLR 212 

+ P EV RG + ++R N++ +G S VR +V+ L F+N +1 P+VP + 
Sbjct: 89 D PF PEE VSRGML I LRANTMLKGVSGVRPLWNMLLEF VNRK I H PWPQQ 137 

Query: 213 GSISASGDLSPLSYIAGAITGHPDWVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGL 272 

GS+ ASGDL+PLS++A + G + V ++G K + A A++ GLE + L KEGL 
Sbjct: 138 GSLGASGDLAPL SHL ALVLLGEGE VFYKG- -KRVHAMVALTEEGLEPIELEAKEGL 191 

Query: 273 GLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQV 332 

L+NGT + +E + G +F +H R + QV 

Sbjct: 192 AL INGTQAMT AQGVL S Y I EAEAT AYQAEL I ASMT I EGLQGI ID AFDENVHK - ARGYKEQV 250 

Query: 333 EVARNIRTLLSGSSFAXXXXXXXXXXXXXGILR-QDRYPLRTSPQFLGPLVEDMMHAYST 391 

+VA IR +L S G LR QD Y LR PQ G + + + 

Sbjct: 251 DVASRIRDILHDSKL TTKQGELRVQDAYSLRC I PQVHGASWQVLNYVKEK 300 

Query: 392 LSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNA 451 

L +E N TDNPL+ ++ GGNF ++ +M+ ++ +A + ++ + L+N 
Sbjct: 301 LEIEMNAATDNPLIFDGGEKVISGGNFHGQPIAFAMDFLKVGMAELANISERRIERLVNP 360 

Query: 452 AMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLA 511 

+N LP L+ E P L + A+ SE LA+P + P+ + S+ 

Sbjct: 361 QLN- DLPPFLS PE- PGLQSGAMIMQYAAASLVSENKTLAHPASVDS I PS SANQEDHVSMG 418 

Query: 512 LISARRTAEANDVLSLLLASHLYCTLQAVDLRAME 546 

I++R + + +L+ + C +QA + R +E 
Sbjct: 419 TIASRHAHQIIQNVRRVLSIEMICAMQAAEYRGIE 453 



□ > gi 1 52841610 | ref | YP_095409 . 1 1 Wi histidine ammonia lyase [Legionella pneumophila 
str. Philadelphia 1] 
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qi | 52628721 1 gb | AAU27462 . 1 1 © histidine ainmonia lyase [Legionella pneumophila subs 
str. Philadelphia 1] 
Length = 535 

Score = 175 bits (443), Expect = 5e-42 

Identities = 129/432 (29%), Positives = 204/432 (47%), Gaps = 33/432 (7%) 

Query: 112 QNSVYGVTTGFGGSAD-TRTEDAVS-LQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLE 169 

+ +VYG+ TGFG A+ T + D + LQ+ + + CG LP + 

Sbjct: 80 KKTVYGINTGFGSLANQTISSDCLKELQRNIVLSHACGTG KLLPDD 125 

Query: 170 VVRGAMVIRWSLTRGHSAVl^LVVIiEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAG 229 

W +++++N+L++G+S VRL ++ AL NH++ P +P +GS + ASGDL PL++++ 
Sbjct: 126 WALILLLKINNLSQGYSGVRLELINALIALFNHKVYPCIPSKGSVGASGDLVPLAHLSL 185 

Query: 230 AITGHPDVXVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXX 289 

+ G +V+ H+G +++ A E + L GL+ + L KEGL L+NG VS + +A 
Sbjct: 186 PLLGEGEVR HQG--QVISAEEGLKLAGLKPLELEAKEGLALLNGLQVSTALALSAL 239 

Query: 290 XXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAX 349 

V+A G F IH + RHQ+A R LL+GS 
Sbjct: 240 FI SETLFETAI I SGSLSVDAASGSDVPFDDRIHQI -RGHQAQISAASMYRNLLAGSQIRE 298 

Query: 350 XXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVEN 409 

QD Y LR PQ +G ++ M TL +E N +DNPL+ E 

Sbjct: 299 SHRHCNRV QDPYSLRCQPQIMGAILHQMQFVGQTLQVEANAISDNPLVFAEQ 350 

Query: 410 KQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLN 469 

GGNF + + + + + LAL+ IG + L++ + GLP+ L E LN 

Sbjct: 351 GDILSGGNFHGEIIAMAADNLALALSEIGGSAERRIALLIDKNFS-GLPAFLVRES-GLN 408 

Query: 470 YHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLL 529 

+ A+ AS+ LA+P + P + S+A +ARR E D S +L 

Sbjct: 409 SGFMI AHVTAASC ASDNKAL AH PH S VD SLPT S ANQEDHVSMAT S AARRLHEMIDNT ST IL 468 

Query: 530 ASHLYCTLQAVD 541 

A L Q + + 
Sbjct: 469 AIELLAACQGLE 480 



□ > gi | 23471376 | ref 1 ZP_0012 6706 . 1 1 COG2986: Histidine ammonia-lyase [Pseudomonas s^ 
B728a] 
Length = 515 

Score = 175 bits (443), Expect = 5e-42 

Identities = 138/455 (30%), Positives = 219/455 (48%), Gaps = 34/455 (7%) 

Query: 93 DDEIRARVDKSVDFLKAQL--QNSVYGVTTGFGGSADTR--TEDAVSLQKALIEHQLCGV 148 

D ++D SV ++ L + YG+ TGFG A TR +ED +LQ++L+ GV 

Sbjct: 34 DSSANQQIDDSVACVERILAENRTAYGINTGFGLLASTRIASEDLENLQRSLVLSHAAGV 93 

Query: 149 T PT S VS S F S VGRGLENTL PLE WRGAMVT R VNSLTRGH S AVRL WLEALTNFLNHRI TP I 208 

G+ + + E+VR MV++VNSL+RG S +R W++AL +N + P 
Sbjct: 94 GQPISD ELVRLIMVLKVNSLSRGSSGIRRWIDALIALINAEVYPH 139 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+PL+GS+ ASGDL+PL++++ + G + ++G + + +A++ GL+ + L 
Sbjct: 140 I PLKGSVGASGDLAPLAHMSLVLLGEGKAR YKG- - EWLNGVDALAAAGLQPLTLAA 193 
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Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KEGL L+NGT VS + A VEA++G + F IH R 

Sbjct: 194 KEGLALLNGTQVSTAYALRGLFEGEDLFAAALTCGSLTVEAVLGSRSPFDARIH-AARGQ 252 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 388 

GQ+ + A R LL SS QD Y LR PQ +G + + A 

Sbjct: 253 RGQIDAAACYRDLLGESSGVSESHRNCDKV QDPYSLRCQPQVMGACLTQLRQA 305 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

L +E N +DNPL+ GGNF A V+++ + LA+A IG L+ + + + 

Sbjct: 306 AEVLEIEANAVSDNPLVFAAENDVISGGNFHAEPVAMAADNLALAIAEIGSLSERRISLM 365 

Query: 449 LNAAMNRGLPSCLAAEDPSLOTHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVN 508 

+ + M+ + LP L A + +N + AA ASE LA+P + P + 

Sbjct: 366 MDKHMSQ-LPPFLVA-NGGVNSGFMIAQVTAAALASENKALAHPHSVDSLPTSANQEDHV 423 

Query: 509 SLAL I S ARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + +R E + + +LA Q +DLR 

Sbjct: 424 SMAPAAGKRLWEMAENWGILAVEWLAACQGLDLR 458 



□ >qi | 62317244 1 ref | YP_223 097 . 1 1 B HutH, histidine ammonia- lyase [Brucella abortus 
9-941] 

gi[62197437| gb [ AAX75736 . 1 ] HutH, histidine ammonia- lyase [Brucella abortus biovar 
9-941] 
Length = 511 

Score = 174 bits (442), Expect = 7e-42 

Identities = 131/431 (30%), Positives = 203/431 (47%), Gaps = 32/431 (7%) 

Query: 115 VYG VTTGFGGS ADTRTE - - DAVSLQKAL I EHQLCGVT PTS VS S F S VGRGLENTL PLEWR 172 

VYG+ TGFG A R D +LQ+ LI CGV L +VR 

Sbjct: 52 VYGINTGFGKLASIRIAAGDVATLQRNLILSHCCGVG EPLSENIVR 97 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M +++ SL RG S VRL V+ + L + P++P +GS + ASGDL+PL+++ A+ 
Sbjct: 98 LIMALKLVSLGRGASGVRLEVITLIEAMLEKGVI PMIPEKGSVGASGDLAPLAHMTAAMI 157 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 292 

G + + G E++ A+ A+ GL+ WL KEGL L+NGT S ++A 

Sbjct: 158 GEGE AF YRG - ERL S G AK - ALGKAGLK PWL AAKEGL AL I NGTQT S T AL AL AGL FRA 211 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A +G F IH + R H GQ++ R +RTLL GS+ 
Sbjct: 212 HRAARTALITGALSTDAAMGSDAPFHEEIHQL-RGHKGQIDAGRALRTLLEGSAIRRSHL 270 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G ++ + A TL +E N TDNPL+ + + + 
Sbjct: 271 EGDQRV QDPYCIRCQPQVDGACLDILRQAARTLEIEANAVTDNPLV-LSDGRA 322 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + ++ LA+ IG ++ + L++ +++ GLP+ LA + P LN 
Sbjct: 323 VSGGNFH AE P VAF AADQ I AL AVC E I G A I S QRR I ALL VD P S L S FGL P AF LARK - PGLN SGL 381 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ + AA SE +A+P + P + S+A ARR + L+ + + 

Sbjct: 382 MIAEVTSAALMSENKQMAHPASVDSTPTSANQEDHVSMACHGARRLLQMTANLNAIIGIE 441 
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Query: 533 LYCTLQAVDLR 543 
V+LR 

Sbjct: 442 ALTGALGVELR 452 



□ > qi | 28395510 1 gbj AAO39102 . 1 1 AdmH [Pantoea agglomerans] 
Length = 541 

Score = 174 bits (441), Expect = 9e-42 

Identities = 131/461 (28%), Positives = 214/461 (46%), Gaps = 31/461 (6%) 

Query: 94 DEIRARVDKSVDFLKAQLQNS--VYGVTTGFGGSADTRTEDAVSLQKAL-IEHQLCGVTP 150 

DE+ RV +S L++ + + +YGV T GG + V + KA ++ + L 

Sbjct: 54 DEWNRVTRSRSILESMVSDERVIYGVNTSMGGFVNY IVPIAKASELQNNLINAVA 109 

Query: 151 TSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVP 210 

T+V G+ ++T VR M+ R+ SL+RG+SA+ +V + L N I P +P 

Sbjct: 110 TNV GKYFDDT TVRATMLARIVSLSRGNSAI SIVNFKKLIEI YNQGIVPC I P 160 

Query: 211 LRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKE 270 

+GS + SGDL PL+ IA TG + + +G + M A+ G+ + L KE 
Sbjct: 161 EKGSLGTSGDLGPLAAIALVCTGQWKAR YQGEQ--MSGAMALEKAGISPMELSFKE 214 

Query: 271 GLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPG 330 

GL L+NGT+ + +E + G+ F P +H + +PH G 

Sbjct: 215 GLALINGTSAMVGLGVLLYDEVKRLFDTYLTVTSLSIEGLHGKTKPFEPAVHRM-KPHQG 273 

Query: 331 QVEVARNIRTLLSGSSFAXXXXXXXXXXXXX--GILR QDRYPLRTSPQFLGPLV 382 

Q+EVA I L+ SS A G+++ +D Y +R +PQ LGP+ 

Sbjct: 274 QLEVATTIWETLADSSLAVNEHEVEKLIAEEMDGLVKASNHQIEDAYSIRCTPQILGPVA 333 

Query: 383 EDMMHAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNF 442 

+ + + TL+ E N++ DNPL+D ++ H G+F VS++M+ +AL + L 
Sbjct: 334 DTLKNIKQTLTNELNSSNDNPLIDQTTEEVFHNGHFHGQWSMAMDHLNIALVTMMNLAN 393 

Query: 443 TQCTELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEM 502 

+ ++ + + GLP L AE+ L G A+ +E P++ 

Sbjct: 394 RRIDRFMDKSNSNGLPPFLCAENAGLRLGLMGGQFMTASITAESRASCMPMSIQSLSTTG 453 

Query: 503 GNQAVNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

Q + S L++ARR E L + + L C QAVD+R 
Sbjct: 454 DFQDIVSFGLVAARRVREQLKNLKYVFSFELLCACQAVDIR 494 



□ > gi [34763414| ref 1 ZP_0 01443 63 . 1 1 Histidine ammonia- lyase [Fusobacterium nucleatun 
ATCC 49256] 

gi|27886908lgb| EAA24031 . 1 | Histidine ammonia-lyase [Fusobacterium nucleatum subsp 
ATCC 49256] 
Length = 516 

Score = 174 bits (441), Expect = 9e-42 

Identities = 130/454 (28%), Positives = 221/454 (48%), Gaps = 41/454 (9%) 

Query: 94 DEIRARVDKSVDFLKAQLQNS VYGVTTGFGGSADTRT- - EDAVSLQKALIEHQLCGVTPT 151 

D+ RA VDK V+ K YG+TTGFG A+ E LQK ++ C 
Sbjct: 41 DKARALVDKYVEEGKVS YGITTGFGKFAEVSISKEQTGQLQKNIVMSHSC 90 
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Query: 152 SVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPL 211 

SVG N LP+++ +G +++R +L +G+S R +V+E L LN +TP +P 
Sbjct: 91 SVG NPLPIDIAKGWLLRAVNLAKGYSGARRIVIEKLVELLNKDVTPWIPE 141 

Query: 212 RGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAV-VLGPKE 270 

+GS+ +SGDLSPL++++ + G ++G +++ A++A++ G+E + L KE 

Sbjct: 142 KGSVGSSGDLSPLAHMSLVLIG LGK AYYKG - - ELL E AKD AL AK AG IEPIPSLSSKE 195 

Query: 271 GLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPG 330 

GL L NGT S +E++ G ++ I +V R H G 

Sbjct: 196 GLALTNGTQALTSTGAHVLYDAINLSKHLDIAASLTMESLHGIIDAYDSRISEV-REHAG 254 

Query: 331 QVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILR-QDRYPLRTSPQFLGPLVEDMMHAY 389 

Q+ A N+R +L+GS G+ R QD Y LR PQ G + + + 

Sbjct: 255 Q I NT AENMRK I LAG S K NVTKQGVERVQDSYVLRCIPQIHGASKDTLEYVK 304 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

+ +E N TDNPL+ V++ + GGNF +++ + +ALA + + + + ++ + 
Sbjct: 305 RKVEIELNAVTDNPLIFVDSDEVISGGNFHGQPMALPFDFLGIALAEMANVSERRIEKMV 364 

Query: 450 NAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNS 509 

N A+N GLP+ L E+ LN + AA SE LA+P + P + S 

Sbjct: 365 NPAINHGLPAFL-VENGGLNSGFMIVQYSAAALVSENKVLAHPASVDSIPTSANQEDHVS 423 

Query: 510 LALI SARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

+ I+A+++ + + + ++ L QA++L+ 
Sbjct: 424 MGSIAAKKSKDIFENVRKVIGMELITACQAIELK 457 



□ > gi [ 54297290 | ref 1 YP_123659 . 1 1 S hypothetical protein lppl335 [Legionella pneumoi 

gi | 537 51075 1 emb[CAH12486 . 1 1 EI hypothetical protein [Legionella pneumophila str. P 
Length = 506 

Score = 174 bits (440), Expect = le-41 

Identities = 129/432 (29%), Positives = 203/432 (46%), Gaps = 33/432 (7%) 



Query : 


112 


QNSVYGVTTGFGGSAD-TRTEDAVS-LQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLE 


169 






+ +VYG+ TGFG A+ T + D + LQ+ ++ CG LP 




Sbjct: 


51 


KKTVYGINTGFGSLANQTISSDCLKELQRNIVLSHACGTG KLLPDS 


96 


Query : 


170 


WRGAMVIRVNSLTRGHSAVRLVVLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAG 


229 






W +++++N+L++G+S VRL ++ AL NH++ P +P +GS+ ASGDL PL++++ 




Sbjct: 


97 


WALILLLKINNLSQGYSGVRLELINALIALFNHKVYPCIPSKGSVGASGDLVPLAHLSL 


156 


Query: 


230 


AITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXX 


289 






+ G +V+ H+G +++ A E + L GL+ + L KEGL L+NG VS ++A 




Sbjct: 


157 


PLLGEGEVR HQG-- QVI SAEEGLKLAGLKPLELEAKEGLALLNGLQVSTALALSAL 


210 


Query: 


290 


XXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAX 


349 






V+A G F IH + RHQ+A R LL+GS 




Sbjct: 


211 


FISETLFETAIISGSLSVDAASGSDVPFDDRIHQI-RGHQAQISAASMYRNLLAGSQIRE 


269 


Query : 


350 


XXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVEN 


409 






QD Y LR PQ +G ++ M TL +E N +DNPL+ E 




Sbjct: 


270 


SHRHCNRV QDPYSLRCQPQIMGAVLHQMQFVGQTLQVEANAISDNPLVFAEQ 


321 


Query : 


410 


KQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLN 


469 



GGNF + + + + + LAL+ IG + L++ + GLP+ L E LN 
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Sbjct: 322 GDILSGGNFHGEIIAMAADNLALALSEIGGSAERRIALLIDKNFS-GLFAFLWES-GLN 379 

Query: 470 YHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLL 529 

+ A+ AS + LA+P + P + S+A +ARR E D S +L 

Sbjct: 380 SGFMIAHVTAASCASDNKALAHPHSVDSLPTSANQEDHVSMATSAARRLHEMIDNTSTIL 439 

Query: 530 ASHLYCTLQAVD 541 

A L Q ++ 
Sbjct: 440 AIELLAACQGLE 451 



□ > gi 1 1666265 1 emb] CAB04783 . 1 1 phenylalanine ammonia- lyase [Agaricus bisporus] 
gi | 2499432 [ sp | Q92195 | PALY„AGABI Phenylalanine ammonia- lyase 
Length = 142 

Score = 173 bits (439), Expect = le-41 

Identities = 90/142 (63%), Positives = 112/142 (78%) 

Query: 408 ENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPS 467 

E + HGGNFQA AV+ +MEKTRLAL IGK+ F Q TEL+N A NRGLP LAA DPS 
Sbjct: 1 ETGRIHHGGNFQAMAVTNAMEKTRLALHHIGKIIFAQSTELINPATNRGLPPSLAASDPS 60 

Query: 468 LNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSL 527 

LNYH KG+DI AAYA+ELG+LA+PV+T +Q AEM NQAVNS+AL+SAR T + DVLS + 
Sbjct: 61 LNYH VKGVD I AT AAY AAELG YL AS P VS TH I Q S AEMHNQ AVN SMAL VS ARAT I NS I D VL SM 120 

Query: 528 LLASHLYCTLQAVDLRAMELDF 549 

L+A++LY QA+DLRA++ +F 
Sbjct: 121 LVATYLYNLCQALDLRALQAEF 142 



□ > gi 1 15600291 1 ref jNP_253785 . 1 1 B histidine ammonia-lyase [Pseudomonas aeruginosa 

gi I 9951393 | gb| AAG08483 . 1 1 El histidine ammonia-lyase [Pseudomonas aeruginosa PAOl] 
gi 1 14194858 1 sp [ Q9HU85 1 HUTH_PSEAE Histidine ammonia-lyase (Histidase) 
Length = 509 

Score = 172 bits (437), Expect = 3e-41 

Identities = 134/432 (31%), Positives = 205/432 (47%), Gaps = 32/432 (7%) 



Query : 


114 


S VYGVTTGFGGS ADTRTE - - DAVSLQKAL I EHQLCGVT PT S VS S F S VGRGLENTL PLE W 


171 






+ YG+ TGFG A TR D LQ++++ GV G L++ + V 




Sbjct: 


51 


TAYGINTGFGLLASTRI SPADLEKLQRS IVLSHAAGV GEALDDAM V 


96 


Query: 


172 


RGAMVT RVNSLTRGH S AVRL WLE ALTNFLNHRI T P I VPLRGS I S ASGDL S PLS Y I AGAI 


231 






R M+++VNSL RG S +R V++AL +N + P +PL+GS+ ASGDL+PL++++ + 




Sbjct: 


97 


RLViyiLLKWSLARGFSGIRRKVIDALIALINAEVYPHIPLKGSVGASGDLAPLAHMSLVL 


156 


Query : 


232 


TGHPDVKVlIVljHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXXXX 


291 






G + H G + + A EA+++ GLE + L KEGL L+NGT VS + A 




Sbjct: 


157 


IGESRAR HRG--EWLPAAEALAVAGLEPLTLAAKEGLALLNGTQVSTAYALRGLFE 


210 


Query : 


292 


XXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXX 


351 






VEAM+G + F IH R GQ++VA R LL+ SS 




Sbjct: 


211 


AEDL F AAAT VC GGL S VE AMLG S RA P FD AR I H - AARGQRGQ I DVAAAYRDLLT AS S E VAR S 


269 


Query: 


352 


XXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLE3STNTTTDNPLLDVENKQ 


411 



QD Y LR PQ +G + M A L +E N +DNPL+ 
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Sbjct: 270 HEKCDKV QDPYSLRCQPQVMGACLTQMRQAAEVLEIEANAVSDNPLVFAAEGD 322 

Query: 412 TAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYH 471 

GGNF A V+++ + LALA IG L+ + + +++ M++ LP L A + +N 
Sbjct: 323 VI SGGNFHAEPVAMAADNLAL AL AE I GSL S ERR I SLMMDMHMSQ- L PPFLVA- NGGVNSG 380 

Query: 472 GKGLD I H I AAY AS ELGHL AN PVT T F VQ P AEMGNQ AVN S L AL I S ARRT AE AND VL SLLL AS 531 

+ AA AS+ LA+P + P + S+A + +R + + +LA 

Sbjct: 381 FMIAQVTAAALASDNKALAHPASVDSLPTSANQEDHVSMAPNAGKRLWAMAENVRGILAV 440 

Query: 532 HLYCTLQAVDLR 543 
Q +D R 

Sbjct: 441 EWLGACQGLDFR 452 



□ > qi | 54294266 Iref | YP_12 6681 . 1 1 El hypothetical protein lpll331 [Legionella pneumo* 

qi | 53754098 1 emb | CAH15571 . 1 | EI hypothetical protein [Legionella pneumophila str. L 
Length = 506 

Score = 172 bits (437), Expect = 3e-41 

Identities = 129/432 (29%), Positives = 203/432 (46%), Gaps = 33/432 (7%) 

Query: 112 QNSVYGVTTGFGGS AD - TRTED AVS - LQKAL I EHQLCGVT PTSVS S F S VGRGLENTL PLE 169 

+ +VYG+ TGFG A+ T + D + LQ+ ++ CG LP + 

Sbjct: 51 KKTVYGINTGFGSLANQT I S ADCLKELQRNI VLSHACGTG KLLPDD 96 

Query: 170 WRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAG 229 

W +++++N+L++G+S VRL ++ AL NH+ + P + P +GS+ ASGDL PL++++ 
Sbjct: 97 WALILLLKINNLSQGYSGVRLELINALIALFNHKVYPCIPSKGSVGASGDLVPLAHLSL 156 

Query: 230 AITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLVNGTAVSASMATXXX 289 

+ G +V+ H+G +++ A E + L GL+ + L KEGL L+NG VS + +A 
Sbjct: 157 PLLGEGEVR HQG--QLISAEEGLKLAGLKPLELEAKEGLALLNGLQVSTALALSAL 210 

Query: 290 XXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAX 349 

V+A G F IH R H Q+ A R LL+GS 
Sbjct: 211 FI SETLFETAI I SGSLSVDAASGSDVPFDDRIHQT-RGHQAQI SAASMYRNLLAGSQIRE 269 

Query: 350 XXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVEN 409 

QD Y LR PQ +G ++ M TL +E N +DNPL+ E 

Sbjct: 270 SHRHCNRV QDPYSLRCQPQIMGAVLHQMQFVGQTLQVEANAISDNPLVFAEQ 321 

Query: 410 KQTAHGGNFQASAVS I SMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLN 469 

GGNF ++++ + LAL+ IG + L++ + GLP+ L E LN 

Sbjct: 322 GDILSGGNFHGEIIAMAADNLALALSEIGGSAERRIALLIDKNFS-GLPAFLVRES-GLN 379 

Query: 470 YHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLL 529 

+ A+ AS+ LA+P + P + S+A +ARR ED S +L 

Sbjct: 380 SGFMIAHWAASCASDNKALAHPHSVDSLPTSANQEDHVSMATSAARRLHEMIDNTSTIL 439 

Query: 530 ASHLYCTLQAVD 541 

A L Q ++ 
Sbjct: 440 AIELLAACQGLE 451 



□ > gi [23464302 [gb | AAN34102.1 1 El histidine ammonia- lyase [Brucella suis 1330] 
gi 1 38258139 | sp | Q8FVB4 1 HUTH_BRUSU Histidine ammonia- lyase (Histidase) 
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qi | 23 500657 | ref | NP_70Q097 .1 1 El histidine ammonia- lyase [Brucella suis 1330] 
Length =511 

Score = 172 bits (437), Expect = 3e-41 

Identities = 130/431 (30%) , Positives = 202/431 (46%), Gaps == 32/431 (7%) 

Query: 115 WGOTTGFGGSADTRTE--DAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 172 

VYG+ TGFG A R D +LQ+ LI CGV L +VR 

Sbjct: 52 VYGINTGFGKLASIRIAAGDVATLQRNLILSHCCGVG EPLSENIVR 97 

Query: 173 GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 232 

M +++ SL RG S VRL V+ + L + P+ + P +GS+ ASGDL+PL+++ A+ 
Sbjct: 98 LIMALKLVSLGRGASGVRLEVITLIEAMLEKGVIPMIPEKGSVGASGDLAPLAHMTAAMI 157 

Query: 233 GHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPKEGLGLW^ 292 

G + + G E++ A+ A+ GL+ WL KEGL L+NGT S + +A 

Sbjct: 158 GEGE AF YRG - ERL SG AK - ALGK AGLK P WL AAKEGL AL I NGTQT S T AL AL AGL FRA 211 

Query: 293 XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 352 

+A +G F IH + R H GQ++ R +RTLL GS+ 
Sbjct: 212 HRAVRTALITGALSTDAAMGSDAPFHEEIHQL-RGHKGQIDAGRALRTLLEGSAIRRSHL 270 

Query: 353 XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 412 

QD Y +R PQ G ++ + A TL +E N TDNPL+ + + + 
Sbjct: 271 EGDQRV QD P YC I RC Q PQVDGAC LD I LRQ AARTL E I E ANAVTDN PL V - L SDGRA 322 

Query: 413 AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 472 

GGNF A V+ + + + LA+ IG ++ + L++ +++ GLP+ L + P LN 
Sbjct: 323 VSGGNFHAEPVAFAADQIALAVCEIGAISQRRIALLVDPSLSFGLPAFLTRK-PGLNSGL 381 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

+ + AA SE +A+P + P + S+A ARR + L+ + + 

Sbjct: 382 MI AEVT S AALMS ENKQMAH PAS VDST PTS ANQEDHVSMACHGARRLLQMTANLNAI I G I E 441 

Query: 533 LYCTLQAVDLR 543 
V+LR 

Sbjct: 442 ALTGALGVELR 452 



□ > qi I 53726619 | ref 1 ZP_00141570 . 2 | COG2986: Histidine ammonia- lyase [Pseudomonas ae 
UCBPP-PA14] 
Length = 509 

Score = 172 bits (437), Expect = 3e-41 

Identities = 134/432 (31%), Positives = 205/432 (47%), Gaps = 32/432 (7%) 

Query: 114 SVYGVTTGFGG S ADTRTE - - DAVSLQKAL I EHQLCGVTPT S VS S F S VGRGLENTL PLEW 171 

+ YG+ TGFG A TR D LQ+ +++ GV G L++ + V 
Sbjct: 51 TAYGINTGFGLLASTRI S PADLEKLQRS I VLSHAAGV GEALDDAM V 96 

Query: 172 RGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAI 231 

R M+++VNSL RG S +R V++AL +N + P +PL+GS+ ASGDL+PL++++ + 
Sbjct: 97 RLVMjLKWSLARGFSGIRRKVIDALIALINAEVYPHIPLKGSVGASGDLAPLAHMSLVL 156 

Query: 232 TGHPDVTCVHVLHEGTEKIMFAREAISLFGLEAV^ 291 

G + H G + + A EA+++ GLE + L KEGL L+NGT VS + A 
Sbjct: 157 IGESRAR HRG- - EWLPAAEALAVAGLEPLTL AAKEGL ALLNGTQVST AY ALRGLFE 210 
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Query: 292 XXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXX 3 51 

VEAM+G + F IH R GQ++VA R LL+ SS 
Sbjct: 211 AEDLF AAATVCGGL S VE AMLGSRAPFDARI H - AARGQRGQI DVAAAYRDLLT AS S EVARS 269 

Query: 352 XXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQ 411 

QD Y LR PQ +G + M A L +E N +DNPL+ 
Sbjct: 270 HEKCDKV QD P Y S LRC Q PQ VMG AC LTQMRQ AAE VL E I E AN AVS DNPLVF AAEGD 322 

Query: 412 TAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYH 471 

GGNF A V+++ + LALA IG L+ + + +++ M++ LP L A + +N 
Sbjct: 323 VISGGNFHAEPVAMAADNLALALAEIGSLSERRISLMMDMHMSQ-LPPFLVA-NGGVNSG 380 

Query: 472 GKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAWSLALISARRTAEANDVLSLLLAS 531 

+ AA AS+ LA+P + P + S+A + +R + + +LA 

Sbjct: 381 FMIAQVTAAALASDNKALAHPASVDSLPTSANQEDHVSMAPNAGKRLWAMAENVRGILAV 440 

Query: 532 HLYCTLQAVDLR 543 
Q +D R 

Sbjct: 441 EWLGACQGLDFR 452 



□ > qi 1 19714334 | gb| AAL94987 . 1 1 El Histidine ammonia- lyase [Fusobacterium nucleatum £ 
ATCC 25586] 

gi[197Q4126| ref |NP_603688 . 1 | El Histidine ammonia- lyase [Fusobacterium nucleatum s 
ATCC 25586] 

gi | 24211811 1 sp | Q8RFC2 | HUTH1_FUSNN Histidine ammonia-lyase 1 (Histidase 1) 
Length = 516 

Score = 172 bits (435), Expect = 4e-41 

Identities = 126/454 (27%), Positives = 217/454 (47%), Gaps = 41/454 (9%) 

Query: 94 DEIRARVDKSVDFLKAQLQNSVYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGVTPT 151 

D+ RA VDK V+ K YG+TTGFG A+ E LQK ++ C V 

Sbjct: 41 DKARALVDKYVEEGKVS YGITTGFGKFAEVSISKEQTGQLQKNIVMSHSCNVG-- 93 

Query: 152 SVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPL 211 

N LP+++ +G + ++R +L +G+S R +V+E L LN +TP +P 
Sbjct: 94 NPLPIDIAKGIVLLRAVNLAKGYSGARRIVIEKLVELLNKDVTPWIPE 141 

Query: 212 RGS I SASGDLS PLS YI AGAI TGHPDVKVHVLHEGTEKIMFAREAI SLFGLEAV- VLGPKE 270 

+GS+ +SGDLSPL++++ + G ++G + + + A++A++ +E + L KE 

Sbjct: 142 KGSVGS SGDLSPLAHMSLVL IG LGKAYYKG--ELLEAKDALAKADIEPIPALSSKE 195 

Query: 271 GLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPG 330 

GL L NGT S +E + G ++ P I +V R H G 

Sbjct: 196 GLALTNGTQALTSTGAHVLYDAINLSKHLDIAASLTMEGLHGIIDAYDPRIGEV-RGHLG 254 

Query: 331 QVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILR-QDRYPLRTSPQFLGPLVEDMMHAY 389 

Q+ A+N+R +L+GS G+ R QD Y LR PQ G + + + 

Sbjct: 255 QINTAKNMRNILAGSK NVTKQGVERVQDSYVLRCIPQIHGASKDTLEYVK 304 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

+ LE N TDNP++ V+ + GGNF + + + + +AL+ + ++ + + + + 
Sbjct: 305 QKVELELNAVTDNPIIFVDTDEVISGGNFHGQPMALPFDFLGIALSEMANVSERRIEKMV 364 

Query: 450 NAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNS 509 

N A+N GLP+ L E LN + A+ SE LA+P + P + S 

Sbjct: 365 NPAINNGLPAFL-VEKGGLNSGFMIVQYSAASLVSENKVLAHPASVDSIPTSANQEDHVS 423 
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Query: 510 LALI SARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

+ ++A+++ + + + + + L QA+DL+ 
Sbjct: 424 MG S VAAKK S KD I F ENVRKVI GMEL I TAC QA I DLK 457 



□ > gi | 48769861 1 ref | ZP„00274205 . 1 1 COG2986: Histidine ammonia- lyase [Ralstonia, mete 
Length = 518 

Score = 170 bits (431), Expect = le-40 

Identities = 135/455 (29%), Positives = 217/455 (47%), Gaps = 34/455 (7%) 

Query: 93 DDEIRARVDKSVDFLKAQLQN--SVYGVTTGFGGSADTRT--EDAVSLQKALIEHQLCGV 148 

D+ +D+SV ++ + + YG+ TGFG A TR ED +LQ++L+ GV 

Sbjct: 37 DERAFPAIDRSVACVENIIAEGRTAYGINTGFGLLAQTRIAREDLENLQRSLVLSHAAGV 96 

Query: 149 TPT S VS S F S VGRGLENTL PLEWRGAMVI RVNSLTRGH S AVRL WLEALTNFLNHRI T PI 208 

G +++ L VR MV+++NSL RG S +R V+ AL +N + P 
Sbjct: 97 GEPIDDAL WLIMVLKINSLARGLSGIRRKVISALIALVNAEVYPC 142 

Query: 209 VPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGP 268 

+PL+GS+ ASGDL+PL++++ + G + H G + + AREA+++ L+ + L 
Sbjct: 143 IPLKGSVGASGDLAPLAHMSLLLLGEGRAR HRG- - EWLSAREALAI ADLQPLTLAA 196 

Query: 269 KEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPH 328 

KEGL L+NGT VS + A VEA +G + F P IH R 

Sbjct: 197 KEGL ALLNGTQVSTAYALQGLFQAEDLYAAASVC GAL TVEATLGSRAPFDPRIH-AARGQ 255 

Query: 329 PGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHA 388 

GQ++ A R LL +S QD Y LR PQ +G + + +A 

Sbjct: 256 RGQIDAAAVYRHLLGETSQLGQSHAHCDKV QDPYSLRCQPQVMGACLTQIRNA 308 

Query: 389 YSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTEL 448 

L +E N+ +DNPL+ + GGNF A V+++ + LALA IG L+ + + + 

Sbjct: 309 ADVLGVEANSVSDNPLVFAQEGDI I SGGNFHAEPVAMAADNLALALAEIGSLSERRVSLM 368 

Query: 449 LNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVN 508 

+ + +++ LP L A + +N + AA AS+ LA+P + P + 

Sbjct: 369 MDQHLSQ-LPPFLVA-NGGVNSGFMIAQVTAAALASDNKALAHPASVDSLPTSANQEDHV 426 

Query: 509 SLAL I SARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + +R E + ++A Q +D R 

Sbjct: 427 SMAPNAGKRLWEMASNVKG I VAI EWLAACQGMDFR 461 



□ > gi [24371698 | ref |NP_7 15740 . 1 [ S histidine ammonia- lyase [Shewanella oneidensis * 

gi I 24345474 | gb| AAN53185 . 1 1 fSH histidine ammonia- lyase [Shewanella oneidensis MR-1] 
Length = 513 

Score = 170 bits (431), Expect = le-40 

Identities = 133/455 (29%), Positives = 216/455 (47%), Gaps = 36/455 (7%) 

Query: 92 NDDE I RARVDK S VDFLKAQLQNSVYGVTTGFGGS ADTRT - - ED AVSLQKAL I EHQLCGVT 149 

ND I A++ + V +VYG+ TGFG A+T+ ED LQ++++ G 

Sbjct: 37 NDINISAQIVQKV LDEGRTVYGINTGFGLLANTKIAPEDLQLLQRSIVLSHAAGT- 91 

Query: 150 PTS VS S F SVGRGLENTL PLEWRGAMVI RVNSLTRGH SAVRLWLEALTNFLNHRI TP IV 209 
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G+ +++ VR MV+++NSL+RG S +RL V+ L + +N + P V 

Sbjct: 92 GQYMQDA TVRLMMVLKINSLSRGFSGIRLEVINFLISLVNAEVYPCV 138 

Query: 210 PLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWLGPK 269 

P +GS+ ASGDL+PL+++ + G ++ ++G +1+ A E + + GL+ + L K 

Sbjct: 139 PEKGSVGASGDLAPLAHMCLPLLGEGEMS YQG- - QI I SAAEGLEI AGLKPIDLAAK 192 

Query: 270 EGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHP 329 

EGL L+NGT S ++A VEA +G + F P IH R 

Sbjct: 193 EGLALLNGTQASTALALEGLFHAEDLFAASSVIGAMSVEAAMGSRSPFDPRIH-AARGQK 251 

Query: 330 GQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAY 389 

GQ+ + A R LL S QD Y LR PQ LG + + A 

Sbjct: 252 GQIDSAMVFRYLLGEESEI SLSHANCEKV QDPYSLRCQPQVLGACLTQIRQAA 304 

Query: 390 STLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELL 449 

L+ E N TDNPL+ + GGNF A V+++ + +A+A +G + + L+ 

Sb j c t : 305 EVLATEANGVTDNPLVFQDTGDI I SGGNFHAEPVAMAADNLAI AI AELGAIAERRI ALLI 3 64 

Query: 450 NAAMNRGLPSCLAAEDPSLOTHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNS 509 

+ + + + + + LP L + + +N + AA ASE A+P + P + S 

Sbjct: 365 DSSLSK-LPPFL-VKNGGVNSGFMIAQVTAAALASENKTYAHPASVDSLPTSANQEDHVS 422 

Query: 510 LALISARRTAEANDVLSLLLASHLYCTLQAVDLRA 544 

+A +ARR + + + +LA L Q +D RA 

Sbjct: 423 MATFAARRLRDMSENTRGVLAIELLAAAQGLDFRA 457 



□> gi | 19749213 1 gb | AAL98596 . 1 | El putative histidine ammonia- lyase [Streptococcus p} 

gi 1 19746961 1 ref |NP_6 08097 . 1 [ S putative histidine ammonia- lyase [Streptococcus py 
gi|24211791|sp| Q8NZ46 1 HUTH_STRP8 Histidine ammonia-lyase (Histidase) 
Length =513 

Score = 170 bits (431), Expect = le-40 

Identities = 129/431 (29%), Positives = 204/431 (47%), Gaps = 35/431 (8%) 



Query : 


115 


VYGVTTGFGG--SADTRTEDAVSLQKALIEHQLCGVTPTSVSSFSVGRGLENTLPLEWR 


172 






VYGVTTGFG + ED V LQ+ LI T S F + LP + VR 




Sbjct: 


54 


VYG VTTGFGSLCNVS I S PEDTVQLQENL I R THASGFG DPLPEDAVR 


99 


Query : 


173 


GAMVIRVNSLTRGHSAVRLWLEALTNFLNHRITPIVPLRGSISASGDLSPLSYIAGAIT 


232 






M+IR+NSL +G+S +RL +E L LN + P +P +GS+ ASGDL+PL+++ + 




Sbjct: 


100 


AIMLIRINSLVKGYSGIRLSTIEKLLELLNKGVHPYIPEKGSLGASGDLAPLAHMVLPML 


159 


Query : 


233 


GHPDVKVTiVXHEGTEKIMFAREAISLFGLEAVVLGPKEGLGLVNGTAVSASMATXXXXXX 


292 






G ++G +++ +EA+ G++ + L KEGL L+NGT V ++ 




Sbjct: 


160 


G LGKAYYKG--ELLSGQEALDKAGIDKISLAAKEGLALINGTTVLTAIGALATYDA 


213 


Query : 


293 


XXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCRPHPGQVEVARNIRTLLSGSSFAXXXX 


352 






+E G F +H + RP GQ+ ARNIR LL GS 




Sbjct: 


214 


IQLLKLSDLAGALSLEVHNGITSPFEENLHTI-RPQSGQLATARNIRNLLEGSQNTTVAT 


272 


Query : 


353 


XXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMMHAYSTLSLENNTTTDNPLLDVENKQT 


412 






QD Y LR PQ G + + + S + +E N+ TDNP++ ++ 




Sbjct: 


273 


QSRV QD P YTLRCMPQ I HGAS KD S I AYVK S KVD I EIN S VTDN P 1 1 - C KDGH V 


322 


Query : 


413 


AHGGNFQASAVSISMEKTRLALALIGKLNFTQCTELLNAAMNRGLPSCLAAEDPSLNYHG 


472 



GGNF ++ S + +A++ IG ++ + L+N+ +++ LPS L + P LN 
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Sbjct: 323 ISGGNFHGEPMAQSFDFLGIAISEIGNVSERRVERLVNSQLSK-LPSFL-VKYPGLNSGF 3 80 

Query: 473 KGLDIHIAAYASELGHLANPVTTFVQPAEMGNQAVNSLALISARRTAEANDVLSLLLASH 532 

A+ ASE LA+P + P+ + S + +AR+ E + +A+ 

Sbjct: 381 MITQYACASLASENKVLAHPASVDSIPSCENQEDFVSMGTTAARKAFEILKNSRRIVATE 440 

Query: 533 LYCTLQAVDLR 543 

+ QA+DL+ 
Sbjct: 441 IMAACQALDLK 451 



□ > qi | 20663605 | pdb 1 1GKM | A 13 Chain A, Histidine Ammonia-Lyase (Hal) From Pseudomonc 
Inhibited With L-Cysteine 

qi 1 5107469 I pdb 1 1B8F | A Chain A, Histidine Ammonia-Lyase (Hal) From Pseudomonas P 

Length = 509 

Score = 170 bits (430), Expect = 2e-40 

Identities = 136/457 (29%), Positives = 217/457 (47%), Gaps = 34/457 (7%) 

Query: 91 QNDDEI RARVDK SVDFLKAQL - - QNSVYGVTTGFGGS ADTR- - TEDAVSLQKAL I EHQLC 146 

Q D +D SV ++ + + YG+ TGFG A TR + D +LQ++L+ 

Sbjct: 26 QLDASAAPAIDASVACVEQIIAEDRTAYGINTGFGLLASTRIASHDLENLQRSLVLSHAA 85 

Query: 147 GVT PT S VS S F S VGRGLENTL PLE WRGAMVI RVNSLTRGH S AVRL WLE ALTNFLNHR I T 206 

G+ G L++ L VR MV+++NSL+RG S +R V++AL +N + 
Sbjct: 86 GI GAPLDDDL VRLIMVLKINSLSRGFSGIRRKVIDALIALVNAEVY 131 

Query: 207 PIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWL 266 

P +PL+GS+ ASGDL+ PL + + + + + G + ++G + + A EA+.+ + GLE + L 
Sbjct: 132 PHI PLKG SVGAS GDLAPLAHMSLVLLGEGKAR YKG- -QWLSATEALAVAGLEPLTL 185 

Query: 267 GPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCR 32 6 

KEGL L+NGT S + A VEA++G + F IH+ R 

Sbjct: 186 AAKEGLALLNGTQASTAYALRGLFYAEDLYAAAIACGGLSVEAVLGSRSPFDARIHE-AR 244 

Query: 327 PH PGQVEVARN IRTLL SGS S F AXXXXXXXXXXXXXGI LRQDRYPLRT S PQFLGPLVEDMM 386 

GQ++ A R LL SS QD Y LR PQ +G + + 

Sbjct: 245 GQRGQI DT AAC FRDLLGD S S EVSL SHKNADKV QDPYSLRCQPQVMGACLTQLR 297 

Query: 387 HAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCT 446 

A L +E N +DNPL+ GGNF A V+++ + LA+A IG L+ + + 

Sbjct: 298 QAAEVLGIEANAVSDNPLVFAAEGDVISGGNFHAEPVAMAADNLALAIAEIGSLSERRIS 357 

Query: 447 ELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

+++ M++ LP L E+ +N + AA ASE L++P + P + 

Sbjct: 358 LMMDKHMSQ-LPPFL-VENGGVNSGFMIAQVTAAALASENKALSHPHSVDSLPTSANQED 415 

Query: 507 VNSLALI SARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + +R E + +LA Q +DLR 

Sbjct: 416 HVSMAPAAGKRLWEMAENTRGVLAIEWLGACQGLDLR 452 



□ > gi | 26991708 | ref jNP_747133 . 1 1 19 histidine ammonia-lyase [Pseudomonas putida KT24 

gi [ 24986810 lgb[ AAN70597 .1 | S histidine ammonia-lyase [Pseudomonas putida KT2440] 

gi | 3 8257987 1 sp | Q88CZ7 | HUTH_PSEPK El Histidine ammonia-lyase (Histidase) 
Length = 510 
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Score = 169 bits (428), Expect = 3e-40 

Identities = 136/457 (29%), Positives = 217/457 (47%), Gaps = 34/457 (7%) 

Query: 91 QNDDEIRARVDKSVDFLKAQL--QNSVYGVTTGFGGSADTR--TEDAVSLQKALIEHQLC 146 

Q D +D SV + + + + YG+ TGFG A TR + D +LQ++L+ 

Sbjct: 27 QLDASAAPAIDASVACVEQIIAEDRTAYGINTGFGLLASTRIASHDLENLQRSLVLSHAA 86 

Query: 147 GVTPTSVSSFSVGRGLENTLPLEWRGAMVIRVNSLTRGHSAVRLWLEALTNFLNHRIT 206 

G+ G L+ + L VR MV+++NSL+RG S +R V++AL +N + 
Sbjct: 87 GI GAPLDDDL VRLIMVLKINSLSRGFSGIRRKVIDALIALVNAEVY 132 

Query: 207 PIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWL 266 

P +PL+GS+ ASGDL+PL++++ + G + ++G + + A EA+ + + GLE + L 
Sbjct: 133 PHIPLKGSVGASGDLAPLAHMSLVLLGEGKAR YKG- -QWLPATEALAIAGLEPLTL 186 

Query: 267 GPKEGLGLWGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCR 326 

KEGL L+NGT S + A VEA +G + F +H+V R 

Sbjct: 187 AAKEGLALLNGTQASTAYALRGLFQAEDLYAAAIACGGLSVEAALGSRSPFDARVHEV-R 245 

Query: 327 PHPGQVEVARNIRTLLSGSSFAXXXXXXXXXXXXXGILRQDRYPLRTSPQFLGPLVEDMM 386 

GQ+ + A R LL SS QD Y LR PQ +G + + 

Sbjct: 246 GQRGQIDTAACFRDLLGDSSEVSLSHKNCDKV QDPYSLRCQPQVMGACLTQLR 298 

Query: 387 HAYSTLSLENNTTTDNPLLDVENKQTAHGGNFQASAVSISMEKTRLALALIGKLNFTQCT 446 

A L +E N +DNPL+ GGNF A V+ + + + LA+A IG L+ + + 

Sbjct: 299 QAAEVLGIEANAVSDNPLVFAAEGDVI SGGNFHAEPVAMAADNLALAIAEIGSLSERRI S 3 58 

Query: 447 ELLNAAMNRGLPSCLAAEDPSLNYHGKGLDIHIAAYASELGHLANPVTTFVQPAEMGNQA 506 

+ + + M+ + LP L E+ +N + AA ASE L+ + P + P + 

Sbjct: 359 LMMDKHMSQ-LPPFL-VENGGVNSGFMIAQVTAAALASENKALSHPHSVDSLPTSANQED 416 

Query: 507 VNSLALISARRTAEANDVLSLLLASHLYCTLQAVDLR 543 

S+A + +R E + +LA Q +DLR 

Sbjct: 417 HVSMAPAAGKRLWEMAENTRGVLAIEWLGACQGLDLR 453 



□ > gi 1 9911054 | sp | P21310 1 HUTH_PSEPU Histidine ammonia-lyase (Histidase) 
Length = 510 

Score = 169 bits (428), Expect = 3e-40 

Identities = 136/457 (29%), Positives = 217/457 (47%), Gaps = 34/457 (7%) 

Query: 91 QNDDEIRARVDKSVDFLKAQL--QNSVYGVTTGFGGSADTR--TEDAVSLQKALIEHQLC 146 

Q D +D SV ++ + + YG+ TGFG A TR + D +LQ++L+ 

Sbjct: 27 QLDASAAPAIDASVACVEQIIAEDRTAYGINTGFGLLASTRIASHDLENLQRSLVLSHAA 86 

Query: 147 GWPTSVSSFSVGRGLENTLPLEWRGAWIRWSLTRGHSAVRLVVLEALTNFLNHRIT 206 

G+ G L++ L VR MV+ + +NSL+RG S +R V++AL +N + 
Sbjct: 87 GI GAPLDDDL VRLIMVLKINSLSRGFSGIRRKVIDALIALVNAEVY 132 

Query: 207 PIVPLRGSISASGDLSPLSYIAGAITGHPDVKVHVLHEGTEKIMFAREAISLFGLEAWL 266 

P +PL+GS+ ASGDL+PL++++ + G + ++G + + A EA+++ GLE + L 
Sbjct: 133 PH I PLKG SVGAS GDLAPLAHMSLVLLGEGKAR YKG - -QWLSATEALAVAGLEPLTL 186 

Query: 267 GPKEGLGLVNGTAVSASMATXXXXXXXXXXXXXXXXXXXXVEAMVGQQGSFAPFIHDVCR 326 

KEGL L+NGT S+A VEA++G + F IH+ R 

Sbjct: 187 AAKEGLALLNGTQASTAYALRGLFYAEDLYAAAIACGGLSVEAVLGSRSPFDARIHE-AR 245 
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Query : 


327 


Sbjct: 


246 


Query : 


387 


Sbjct: 


299 


Query : 


447 


Sbjct : 


i c n 

359 


Query : 


507 


Sbjct: 


417 



GQ++ A R LL SS QD Y LR PQ +G + + 



L +E N +DNPL+ GGNF A V+++ + LA+A IG L+ + + 



+++ M++ LP L E+ +N + AA ASE L+ + P + 



S+A + +R E + +LA Q +DLR 



Database: All non-redundant GenBank CDS 

translations+PDB+SwissProt+PIR+PRF excluding environmental samples 

Posted date: Apr 17, 2005 1 : 04 AM 
Number of letters in database: 829,394,864 
Number of sequences in database: 2,448,365 

Lambda K H 

0.316 0.131 0.369 

Gapped 

Lambda K H 

0.267 0.0410 0.140 



Matrix: BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

Number of Hits to DB: 201,270,679 

Number of Sequences: 2448365 

Number of extensions: 7419858 

Number of successful extensions: 17203 

Number of sequences better than 10.0: 73 

Number of HSP's better than 10.0 without gapping: 70 

Number of HSP's successfully gapped in prelim test: 3 

Number of HSP's that attempted gapping in prelim test: 16833 

Number of HSP's gapped (non-prelim): 97 

length of query: 720 

length of database: 829,394,864 

effective HSP length: 135 

effective length of query: 585 

effective length of database: 498,865,589 

effective search space: 291836369565 

effective search space used: 291836369565 

T: 11 

A: 40 

XI: 16 ( 7.3 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
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SI: 41 (21.6 bits) 
S2: 79 (35.0 bits) 
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